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NEW YORK, SATURDAY, DECEMBER 9, 1899. 
AIRSHIP OR AEROPLANE— WHICH ! 

The quest for a successful weans of aerial navigation 
has been prosecuted along two different lines, accord- 
ing as the inventor aimed at the construction of a 
navigable bailoon or airship, or a flying machine or 
aeroplane. The early flying machines, in which sus- 
pension and forward motion were attempted by imi- 
tating the flapping wings of a bird, were futile and 
wofuily fatal. in later years they have given place to 
the scientifically conceived soaring machine and mo 
tor-driven aeroplane. Ov the other hand, the old pear 
shaped balloon, which depends entirely upon the wind 
for propulsion, has developed into the modern, eylindri- 
eal, serew-propelled airship. The progress of inven- 
tion in aeronautics bas been marked, sometimes by a 
preference for the aeroplane, sometimes for the airship 
type. To-d ry, it must be confessed, the latter is most 
in the public eye, chiefly because of the stupendous 
proportions of the Zeppelin airship, now nearing com 
pletion on its floating dock in Lake Constance. 

The popularity of the aeroplane, and the widespread 
conviction which was noticeable a few years ago, that 
this type would be the machine of the future, were 
based upon the fact that it was built upon the princi- 
ples whici: govern the flight of birds. Since we now 
understard the laws of flight, and improved materials 
of construction have enabled us to build flying ma- 
chines that are gradually, if very slowly, approaching 
the bird in their ratio of power to weight, it was argued 
that the production of a successful flying machine was 
a matter of time merely. it is probable, how- 
ever, that in coming to this conclusion,.sufficient im 
portance has not been attached to the human ele- 
iment, upon which the suce¢essfal operation of the aero- 
plane is absolutely dependent. It would no doubt be 
possible to build an aeroplane that would carry a per- 
son ata fairly rapid speed through the air, provided 
the occupant of the machine possessed that God-given 
faculty by which the bird is able to preserve its equi- 
librium, adjusting the position of its weight and the 
inclination of ite wings to the ever-changing velocity 
and direction of the wind, and the varying speed and 
direction of its own flieht 

This matter of equilibrium is determined, in the 
aeroplane, by the inter-relation of several factors, such 
as the speed, the inclination of the supporting planes, 
the position of the center of gravity with regard to the 
center of area of these planes, and the inclination of 
the guiding tail. It requires rare quickness of percep- 
tion and judgment to keep all these facters in the har- 
Monious equipoise necessary to equilibrium, even under 
the favorable conditions of a perfectly still atmo 
sphere ; but when we remember that every change in 
the direction and strength of the wind calls for an in- 
stant readjustment of the machine, and that a 
moment's hesitation might result in a sudden dive 
earthward, the perils of aeroplane navigation will be 
evident. The fatal wishaps to Lilienthal, Pilcher and 
others were due to a failure to control the equilibrium, 
and the present indications are that as long as the 
balancing is dependent upon the sensations and volun- 
tary control of the operator, aeroplane navigation will 
remain a very hazardous and fata! forin of recreation. 

It is evident that some method of automatic mechani- 
eal control is necessary, and the results achieved by 
Professor Laugley on the Potomae River indicate that 
such control is within the possibilities of the future. 
In perfectly still air the Langley steam-driven aerodrome 
achieved a steady flight of three-quarters of a mile at 
a speed of thirty miles an hour. But although this 
was a traly wonderfal result and speaks eloquently 
for the skill and uneonquerable perseverance of the in- 
ventor, the aerodrome is to-day nothing more than a 
wonderfully ingenious toy. It is a far step from that 
to a machine of commercial or military utility, capable 
of carrying its freight in any direction in all possible 
conditions of wind and weather. 

The airship (using that term to include all gas in- 
flated machines), though not by any means so attrac- 
tive as a scientifie problem, seems fo be at present the 
more practicable. For in this type the question of 
suspension in mid-air has no necessary relation to the 
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speed, as in the ease of the aeroplane, and the efforts 
of the operator may be devoted entirely to steering and 
propulsion. Given a sufficient volume of gas and a 
containing cylinder of the proper strength, there is 
theoretically no limit to the weight which may be 
lifted. It isin providing a motor sufficiently powerful to 
propel the huge structure against a strong opposing 
wind that the difficulty lies. This has never been ac- 
complished as yet, and there is no expectation that 
even the mammoth Zeppelin airship will be able to 
make headway against anything stronger than a 
moderate breeze. Its proposed speed is 22 miles an 
hour, and hence it will be helpless against a wind of 
that velocity. Nevertheless, if this distinguished Ger- 
man sueceeds in achieving this speed with an airship 
‘apable of carrying a crew of several men, he will have 
placed the problem of aerial navigation on a practical 
basis which it has never hitherto reached. 

The Zeppelin airship, which is illustrated and de- 
scribed in the SUPPLEMENT of November 11, 1899, is of 
unprecedented size. It consists of a conical-ended 
cylinder 39 feet in diameter and 410 feet long, carrying 
two parallel, boatlike cars below it, in which are placed 
two 15 horse power benzine motors for driving the 
propellers. The hull consists of an alauminiam frame- 
work surrounded with a strong netting, within which 
will be 17 separate, independent, airtight gas balloons, 
the arrangement resembling that of the watertight 
compartments of a steamship. The ship will be 
trimmed by means of a weight sliding on a eable 
suspended below the ears. By sliding the weight aft, 
the bow will be thrown up and the reaction of the air 
will cause the ship to rise; the contrary movement of 
the weight will depress the bow and cause the ship to 
sink. Unless some unforeseen difficulty arises, we may 
expect to learn the results of the trials of this Brob- 
dingnagian at any moment, and their publication will 
go far to determine the possibilities of aerial navigation 
on a practical and commercially useful scale. 

- - > +0e-> — 
THE DALMENY EXPERIMENTS. 

The great problem for the British farmer, and in 
fact the farmer in any old country, is how to produce 
the best possible crop at the least possible cost, so as 
to compete with the enormous quantities of grain and 
other agricultural products which are sent in from the 
United States, Argentina, and other cereal-producing 
countries. Artificial fertilizing is absolutely essential 
to successful farming in Great Britain, and the great 
importance of the subject was recognized early in the 
history of modern scientific agriculture. In 1843, the 
renowned Rothamsted experiments were started by 
Sir John’ Beunet Lawes, who has provided a heavy 
endowment fund, so that experiments can be carried 
on in perpetuity. For fifty-six years the same kind of 
grain crops have been grown on the same plots and 
the same kinds of fertilizers vear after year, each sec- 
tion having one or more plots upon which crops have 
been grown continuously without any kind of manure. 
The value of these experiments has been very great, 
and was an inspiration to make wany public bodies, 
societies, etc., establish similar experimental stations. 

In recent years bacteriological science has proved be- 
yond the possibility of cavil that in the great cycle of 
change, from the organic matter in the soil to the 
elaborate products which are absorbed by the roots of 
the plant, the bacteria of the soil are thegreat, and in- 
deed the only agents employed. It is now a proved 
scientific fact that the decomposition of organie matter 
in the soil is due to bacterial action and to the action 
of various crops of soil organisins.. It is also a proved 
fact that the wart-like exerescences on the roots of 
leguminous plants are the camping grounds of myriads 
of bacteria which possess the property of being able to 
absorb the free nitrogen of the atmosphere and render 
it favorable for the use of plants. This science has also 
shown that caustic lime will destroy the nitrifying and 
other advantageous soil organisms, whereas carbonate 
of lime is highly beneficial to them, and, in fact, where 
the organisms are found in the greatest numbers 
and greatest activity, it is absolutely essential to the 
due discharge of their function. Therefore, the bring- 
ing about in the soil of those conditions which favor 
the development and action of those nitrifying and 
other advantageous organisms is the great aim and end 
of scientific fertilizing; for the farmyard and artificial 
manures applied to the soil are not taken up direct by 
plants, but go in the first place to feed.the crops of 
soil baeteria, which in turn provide the highly elabor- 
ated material to be absorbed by the roots of the plants. 
For several years it has been held as a proved scientific 
fact that the oxidation of organic matter in the soil, 
which was formerly held to be a-purely chemical 
change, was due tothe action of soil .baeteria. The 
Nineteenth Century has just published a most. inter- 
esting article by Mr, D. Young on the “ Dalweny 
Experiments,” from which we obtain our information. 

Sowe eighteen vears ago, the two founders of what 
is called ‘‘New Soil Science” were interested in the 
study of soil bacteriology ;. one of them was John 
Hanter, and the other Professor M’Alpine. The 
discoveries of Pasteur and other investigators as to the 
paramount importance of having the right crops of 
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yeast plants in the production of beer was doubtless 
the means by which Mr. Hunter was led to recognize 
the equally great importance of having in the soil the 
right crops of soil bacteria. The nodules on the roots 
of the Leguminose were first investigated, and as a re- 
sult Messrs. Hanter and M’Alpine demonstrated 
the fact that the bacteria in these root nodules did pos- 
sess the power of absorbing the free nitrogen of the 
atmosphere and render it available for the use of the 
plant. They then proceeded to carry out a series of 
investigations in regard to the nitrifying bacteria. At 
an eagly stage in their work they found there were 
several well-defined sets of bacteria concerned in the 
work whose final end is nitrification. They succeeded 
in isolating and cultivating the nitrous germ and they 
also isolated what they believed to be the nitric germ, 
but in the case of the latter they were for a time 
puzzled to find that they could not, from it in any or- 
dinary culture media, produce nitrates. Finally they 
remembered the plan by which Napoleon was able to 
secure from the old wortar in the Paris stables a sup- 
ply of nitrate for the manufacture of gunpowder. 
They accordingly added a small supply of mild lime in 
the form of mortar to the culture media, with the 
result that the nitric germs produce nitrates quickly. 
The experimenters thought that the old dressings of 
hot lime were a mistake, but that a small annual or 
biennial dressing of lime compost to the surface soil 
was essential in successful and scientific fertilizing. 
Naturally their views were bitterly opposed, but at 
last the time came when the doctrines of the New Soil 
Science could be tested under the most favorable con- 
ditions. The post of land agent on Lord Roseberry’s 
estates becoming vacant, a pupil of Mr. Hunter’s, named 
Drysdale, was appointed. The latter commenced ex- 
perimenting on a small scale with various fields, and 
with such satisfactory results that Lord Roseberry de- 
cided to extend the work. In 1895 a well equipped ex- 
perimental station was established on his lordship’s 


farm at Dalmeny Park, with Mr. Hunter as scientific . 


adviser. The results of the experiments were carefully 
tabulated and would fill a good-sized volume. Witha 
moderate dressing of farmyard manure supplemented 
with 4 ewt. of ground lime, applied at the working of 
the land, followed by 4 ewt. superphosphate, 1 ewt. of 
fermented bones, 2 ecwt. of kainit and 1 ewt. of am- 
monium sulphate, the Dalmeny home farm produces 
crops which are the admiration of all. 

The ‘“ Dalmeny Experiments” are of far-reaching 
importance. There are now, at least, six lime works 
which are kept constantly at work grinding lime owing 
to the ever-increasing demand for that substance. and 
the scientific authorities who had at first considered 
the new soil science as a heresy have been obliged to 
admit that nothing succeeds like success. 

> Ot 81 
THE SECRETS OF OUR SUCCESS IN THE STEEL TRADE. 

When the statistics of the steel trade of the United 
States for the year 1899 are completed, there is every 
probability, jadging from the records for the past ten 
months, that this country will have produced a grand 
total of between twelve and thirteen million tons. 
This is equal to the total production of the whole 
wond in 1871, and is fully one-half of the world’s pro- 
duction ten years ago. We have not only outstripped 
every cowpetitor, including Great Britain itself, but 
so rapid is the growth of the American industry, that 
the time is within measurable distance when even that 
country will be but a poor second in a comparative 
list of production. 

It is now nearly half a century since the Hon. 
Abram 8. Hewitt, who has always shown a firm grasp 
of the economies of the industry with which his name 
is so closely associated, stated that the essential con 
ditions to building up an iron trade commensurate 
with the importance of the United States and the enor- 
mous demands of the future, were three. First, there 
must be an adequate supply of the raw materials, ore, 
coal and limestone ; second, they must be so far con- 
tigaous, geographically, that they can be brought 
together at the furnace at small cost of transportation, 
and the product be cheaply placed at the various 
markets ; and lastly, there ust be no stint of capital 
to build, equip and earry on the works. Now, in view 
of the fact that these words of Mr. Hewitt, spoken in 
1855, do actually describe the present favorable condi- 
tions in the United States, they may be taken as be- 
ing traly prophetic. 

As a matter of fact, everyone of these conditions is 
not only present, but it is fulfilled with a completeness 
far beyond the most sanguine forecast. In the first 
place, the United States possesses in the Lake Superior 
and adjacent iron mines the most extensive and most 
easily worked deposits in the world. Nature could not 
have placed the raw material in a more ideal and con- 
venient form for cheap and expeditious recovery frow 
its geological resting. place ; and science and art. have 
nobly responded in providing the necessary excavat- 
ing tools for the cheap mining and transportation of 
the ore to the smelting furnace. The iron mines of 
Lake Superior are matched by the vast coal fields of 
Pennsylvania, and the genius of the American engi- 
neer has devised a system of transportation by ship 
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and rail which enables the two raw materials to be 
brought together at the furnace at a low cost of trans- 
portation which cannot be matched in any part of the 
world. The lake steamer, with its engines placed at 
the stern and the whole of the hull available for earry- 
ing the ore in bulk, the vast systems of ore pockets 
equipped with labor-saving machinery in the way 
of hoisting cranes, cableways, etc., and lastly the 
American system of cars and locomotives, enabling 
vast loads to be hauled by single units of exceptional 
power, all combine to give to the industry a long lead 
in the race, even before the raw materials have been 
wixed ready for smelting. 

But the economies do not stop with the mining and 
transportation, but are continued throughout the 
whole process of smelting, blowing, and rolling into 
finished shapes ready for the market. European iron- 
masters who have come over to study the cause of our 
cheap production, have frankly admitted that by our 
peculiar system of management and persistent en- 
deavor to substitute mechanical for manual labor, we 
have succeeded in producing a larger output from a 
given plant than is possible under their own methods. 

As to the last essential to success mentioned by Mr. 
Hewitt in 1855, the necessity for abundance of capital 
to build, equip, and carry on the works, it is enough 
merely to call to mind such vast industrial concerns as 
the Carnegie consolidated interests, representing an 
aggregate capitalization of $500,000,000, to realize that 
our position in this respect is as strong as in every 
other. The commanding position of the iron and 
steel industry in this country in respect of its geologi- 
eal and geographical advantages alone would be suffi- 
cient to secure a response to any possible demand for 
capital. 

There is every reason to expect that our growth in 
the future will at least keep pace with that of the past. 
Of course, our competitors will gradually approach us 
in the matter of management and improved methods 
of hafdling; but in the wealth of our natural re- 
sources and the facilities due to geographical position, 
we shall always hold a commanding and unassailable 


position. 





THE DANGER FROM THE IMPORTATION OF ANIMALS. 


An abstract of J. 8. Palmer's essay on ‘‘The Danger 
of Introducing Noxious Animals and Birds” appears in 
Our Animal Friends. There are several societies in 
this country for the express purpose of purchasing and 
importing European birds. One society in Cincinnati 
has contributed $9,000 to this object, and other cities 
have raised considerable sums. Our contemporary 
thinks it would be well that all such experiments 
should be made under the sanction of government ex- 
perts of the Department or Agriculture. In addition 
to voluntary importations, it often happens that 
animals are unintentionally brought into the country, 
as trading vessels have carried the European house 
mouse all over the globe, and the introduction of rab- 
bits into Australia is perhaps the most striking ex- 
ample of the dangers of unconsidered importations. 
They were introduced for purposes of sport, and were 
liberated near Melbourne in 1864. Within twelve years 
they had spread over the country and became a ver- 
itable plague, and millions of dollars have been spent 
for bounties, poisons and other methods of destruction. 
Thousands of miles of rabbit-proof fences have been 
built, and in 1887 no less than 19,182,539 rabbits were 
destroyed in New South Wales alone, and the rabbits 
seem to be on the increase. The little Indian mon- 
goose was imported into Jamaica to cope with a plague 
of rats and proved most effective, but after it had 
destroyed the rats it turned its attention to the domes- 
tic animals and poultry, so that the islanders would 
now be glad if they could get rid of the pests. Such 
are a few examples of the danger of disturbing nature’s 
balance. 
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WIRELESS TELEGRAPHY TESTS IN SWITZERLAND. 


A series of interesting experiments in wireless tele- 
graphy has been carried out between Chamonix and 
Mont Blane in order to find out the effect of the high 
altitude and different atmospheric conditions of those 
regions. This work was undertaken by two French 
engineers, Messrs. Jean and Louis Lecarme, who after- 
ward made a report to the Academie des Sciences. 
The experimenters wished to find out also the effect 
of the atmospheric electricity, and whether the ab- 
sence of moisture in the frozen soil would render the 
earth connection impossible. The tests were carried 
out for several days in succession, commencing with 
the 25th of August ; it was found that the signals were 
easily transmitted and read with a distance of two 
centimeters between the spheres of the oscillator. It 
was found that the absence of moisture in the soil did 
not interfere with the earth connection, and also that 
elouds interposed between the two stations had no 
appreciable effect upon the signals. The action of 
atmospheric electricity made itself felt at times, but 
on the whole the effect was not sufficient to prevent 
the prac’ ical working of the apparatus. It was also 
observed ‘hat the operation of the alternating current 
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dynamos of the Chamonix lighting station had a 
marked effect upon the apparatus, and it was impossi- 
ble to work while the dynamos were running. These 
machines are of the three-phase type and give 2,500 
volts. 





IMPORTANCE OF PATENTS AND TRADE MARKS IN 
GERMANY. 

The afternoon session of the fifteenth day of the In- 
ternational Commercial Congress, at Philadelphia, was 
devoted chiefly to the question of international trade 
marks. Papers of great value were read by Commis- 
sioner Duell and by Mr. Francis Forbes, one of the 
committee of three appointed by the President to re- 
vise the trade mark laws so far as they relate to foreign 
commerce, Commissioner Dueli’s paper was printed 
in the SCIENTIFIC AMERICAN of November 11. In 
the discussion of Mr. Forbes’ paper on “ Present Trade 
Mark Needs in International Trade,” the Hon. J. C. 
Monaghan, United States Consul at Chemnitz, Ger- 
many, referred to the value of patents in Germany as 
follows : 

I do not know that just what I am going to say is 
exactly gerinane to any particular paper; but after 
long experience abroad, I have come to the conclusion 
that it would be wrong for me to omit so excellent an 
opportunity to call the attention of American inven- 
tors and manufacturers to the importance, the very 
great importance, of securing letters patent in Europe, 
and particularly in the German Empire. 

I have sometimes been accused of calling the Ger- 
mans a race or nation of imitators. While they are 
one of the greatest nations of imitators in the world, 
I would not be understood as saying that they are not 
great originators. Any person familiar with the fact 
knows that they have practically given gunpowder to 
the world through their monk Schwartz, and the 
printing press, the greatest probably of all inventions, 
through Gutenberg, Schoeffer and Faust, and that 
they are to-day in chemistry and in various branches 
of the sciences and arts, leaders among all nations. 

I repeat, when one is familiar with these facts, it be- 
comes impossible to deny to the Germans the credit of 
being great inventors and great originators. What has 
stood particularly in the way of their progress as a 
race of inventors in the past is this fact, that prior to 
the year 1878, when Germany had passed her Imperial 
Patent Law, it was absolutely necessary to take out 
Letters Patent in Saxony, Wurtemberg, Bavaria, 
Mecklenburg, ete., etc., and some twenty-eight or 
thirty petty states and sovereignties. The Imperial 
law has got away with that fact, and since 1878, she 
being number fourteen among the inventive nations 
on the earth, has become, if I remember, mentioned 
among the first, second and third nations, being led by 
our own people. But the point I wish to make is this: 
That American manufacturers and inventors, being 
magnificent inventors, neglected patent rights in the 
German Empire, and the law is that the clever genius 
of that people, watching, as perhaps no other people 
on the face of the earth, the scientific progress of the 
world, took out patents. In my city I suppose there 
are dozens of men, manufacturers, who take the 
patent papers and the various technical papers of this 
country, and keep themselves posted as to everything 
that occurs here. The technical schoot of my city, 
the leading technical school, has on file the leading 
patent papers of our country and the records which 
they give here, and they see our machines of all kinds. 
They buy more or less and take them home, where 
they take them apart and use them as models. 

I had in my mind the case of a manufacturer in this 
city, one builder, who invented the finest gear cutter 
probably there is in the world. He sold the machine 
to the leading toolmaker in my city and sent a young 
man for the patent and set up the machine. They 
bought another, and then another, and had some cor- 
respondence. I aim told—in fact, I know—they could 
not take one machine apart, and they are now con- 
structing a machine for themselves and selling them. 

Now, Mr. Chairman, I do not want to be understood 
as finding fault with that concern for doing that thing. 
The point I want to make is that Mr. Fletcher, or any 
inventor in this country, who has taken care to ask an 
American patent lawyer to have the patent taken out 
in the German Empire. will be protected, and I think 
these gentlemen here who are more familiar with the 
patent laws than I am, know there is no patent coun- 
try, except perhaps ours, where an inventor has better 
protection than in the German Empire when he does 


get a patent. 
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THE AUTOMOBILE IN BUENOS AYRES. 

The use of the automobile in Buenos Ayres is rapidly 
increasing, and vehicles of the electric and petroleum 
types are now frequently met with in the streets of 
that city. These include not only private carriages and 
tricycles, but also heavy delivery wagons for the use of 
large stores. The fact that facilities for making re- 
pairs are lacking has been hitherto a drawback in the 
use of these vehicles, but as a result of their adoption 
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there is no doubt that these facilities will soon be pro- 
vided, and besides, the condition of the roads is be- 
ginning toimprove. A further step in adva 
been the formation of the Argentine Touring 


which has been founded not long since by a ne Mea, 


influential amateurs and commercial men. 


society will devote itself to the question of automoeals, Or, 


interests, and one of the first steps taken has been that 
of the establishment, in all the provinces of the Argen- 
tine Republic, of roads which are specially reserved for 
bicycles and light automobiles. These roads have 
already commenced to radiate from Buenos Ayres to a 
distance of 60 to 70 miles, and it is intended to con- 
tinue the work until a good system of roads is estab- 
lished throughout the country. 


END OF THE CREUSOT STRIKE, 


The Creusot Works, which has now recommenced 
operations after the recent strike, is one of the great 
European centers of production, and not only trans- 
forms the ore received into irou and steel, but alsc« 
produces in its extensive factories a great variety of 
manufactured products, such as cannon, shells, boilers, 
locomotives, armor plate, and also builds different 
types of dynamos and other electrical apparatus. As 
is of conrse necessary in a large establishment of this 
kind, everything is carried out upon an improved plan 
with an extensive and modern equipment; the great 
pieces are handled and transported with ease by the 
cranes arranged for the purpose, and a well studied 
system reigns throughout the entire establishment. 

The factory covers an extensive area, and is situated 
in a plain or basin surrounded on all sides by hills, and 
under these the railroad penetrates by a tunnel to 
reach the extensive system of tracks which have been 
laid for the handling of the ore and finished products. 
The establishment was founded as far back as- 1808, 
and started at that period as a glass works; from that 
date to 1818 it was under the direction of the Société 
Perrier. The venture was not a paying one, however, 
and the losses of the company during the ten years of 
operation reached as high as 14,000,000 franes. It then 
passed into the hands of M. Chagot, who came out of 
the affair with a loss of one million; an English com- 
pany, Manley & Wilson, then spent without success 
eleven millions upon the plant, and it was not until 
1836 that under the direction of the Schneider Com- 
pany the Creusot Works began to assume a prosperous 
condition. From that time to the present there has 
been a continual progress up to the flourishing condi- 
tion which is now to be seen. There are over 9300 
workmen employed in the different shops, and these 
are distributed as follows: Forges, 2827; machine 
shops, 2131; steel works, 1450; artillery, 568; blast 
furnaces, 513; mines, 388; electrical machines, 341; 
besides different auxiliary services, which are estimated 
at 1085. 

The working day is of ten hours, and day and night 
turns are taken each alternate week. The wages paid 
vary from 2°50 frances to 3°75 for the laborers, which in- 
cludes a quarter of the personnel ; from 4°50 to 8 franes 
for skilled labor ; and for special kinds of work as high 
as 10 to 15 frances are paid. These figures must nat- 
urally be compared with the cost of living, which is 
much lower in France than in the United States. The 
workmen have established six mutual aid societies and 
twenty or more co-operative establishments and stores; 
the bakery, for instance, supplies 3,500 families. Up 
to the time of the last strike the works were in full 
prosperity, with an abundance of orders from all 
quarters, and there is no doubt that within a short 
time the normal state of affairs will be restored. The 
production of electrical apparatus is now an important 
branch of the establishment, this being materially 
facilitated by the abundant supply of metal, and the 
attention which has been given to the production of 
magnetically good iron and steel for the machines. 
The production of armaments and ammunition of all 
kinds is one of the principal! features of the establish- 
ment, and orders are received from the home govern- 
ment and the different nations of Europe. 

The company owns extensive mines, but these do 
not suffice for the supply of coal and minerals neces- 
sary to carry on the work, and in consequence, exten- 
sive importations are made ; a large part of the coal, 
for instance, is brought from England. In order to 
facilitate the handling of materials, the company is 
now erecting a branch establishment at Cette, an im- 
portant sea port of the Mediterranean, and from these 
works the heavy products may be put directly on 
board, thus eliminating railroad expenses. At the 
same time, coal will be landed from the Algerian mines 
as well as from those of other Mediterranean countries. 
The yearly consumption of materials may be observed 
from the following figures for 1898 : Coal, 510,000 tons ; 
coke, 150.000 ; ores, 200,000 ; pig or cast iron imported, 
40,000 tons. As to production, the figures for the same 
year show cast iron of all kinds, 105,620 tons; steel, 
125,680; wrought iron, 46,740. When the works at 
Cette are finally installed, the Creusot establishment 
will keep only the steel works, artillery, and electricai 
machinery. 
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Automobile News, 
Steam plows are to be used in South Africa for in- 


trenching works 

An English physician has driven a motor carriage 
5,000 miles at an expense of only $130, 

There is a regular service of automobiles between 
Neweastle and Sunderland, and other systems are 
projected in various parts of England. 

In England the automobile has begun to figure so 
frequently at weddings, according to The Motor Car 
Journal, that soon little or no notice will be attracted 
by the use of the same. 

President MeKinley has at last ridden in an automo- 
bile, actuated by steam. Washington is an ideal place 
for wotor carriages and should be a good field for com- 
panies dealing in them. 

An unfortunate accident occurred a few days ago on 
a gasoline-propelled automobile. The tube connect- 
ing the gasoline tank with the motor broke, and as 
might be expected, the escaping fluid took fire and 
enveloped the vehicle in a sheet of flame. The oc- 
cupant was badly burned 

It is stated that automobile omnibuses will be sub- 
stituted at once for the old horse-drawn stages on 
Fifth Avenue, New York city. We understand that 
the omn!buses wil! not be allowed to be crowded, and 
a little sign bearing the word * Full” will be displayed 
when every seat is taken. This is the general Euro- 
pean custom 

The New York Medical Journal, speaking of the re- 
eent explosion of the gasoline tank of a motor carriage, 
says: “Some new danger is almost always to be ex- 
pected in connection with novel devices of the kind, 
but, on the whole, the power carriage, whether pro- 
pelled by gasoline or electricity, is probably less dan- 
gerous than vehicles drawn by horses.” 

A gold cup for international competition has been 
offered by the Automobile Club of France. The first 
test will be held as near May 1 as possible, the idea 
being to make the date coincide with the great automo- 
bile day at the exposition. The rules which will govern 
this cup have not been made as yet, and it is expected 
to arrange racing conditions which will be satisfactory 
to actomobilists of ail countries. 

A test of a truck made by the Auto-Truck Company 
was witnessed by the prominent officers and stock- 
holders on November 26. It was of the Hoadley- 
Kuight type and was built at the International Power 
Works at Providence. The truck was brought down 
by boat, and was run to the air-compressing station of 
the Metropolitan Street Rallway on Twenty-fourth 
Street with the charge which it bad received in Pro- 
vidence. A fresh supply was taken on, and it was de- 
monstrated that it could be satisfactorily run in the 
streets. 
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AN X-RAY DELUSION. 
BY GUSTAVE MICHAUD, D.ac. 

A Boston firm sells, under the name ‘“* X-Ray camera,” 
an apparatus which apparently enables an object to 
It is hardly 
‘cessary to say that the X-rays have nothing whatever 


he seen through any opaque substance, 


»do with the phenomenon, which is really produced 
bv a set of four bidden wirrors, that conduct the light 
around the opaque object. I have recently devised 
and constructed a little apparatus, which is just as de- 
eeitful as the “X-Ray camera,” but which is more 
readily wade and gives results by far more astonishing 
for spectators who have not been told the secret of its 
construction. It apparently reproduces instantane- 
ously and neatly the interior of the human body, 
The whole 
operaticn is performed under the eyes of the bewildered 
sitter, who watches the X-rays in what seems to be the 
act of drawing and painting before his eyes his vital 


giving to every organ its natural color, 


organs 

The apparatus looks like the objective tube of a 
caméra, with the plate on which the image is to be 
produced in full sight of everyone. The apparatus is 
placed opposite the person whose viscera are to be 
photographed, and to heighten the effect a lainp may 
The operator 
invites everyone to look at the white sheet of paper, 


be solemnly placed behind the sitter. 
and presses the rubber balb of the shutter. A colored 
image appears instantaneously on the paper. The lungs 
are of a bright red color, the heart is darker, the veins 
are biue, the stomach and intestines are of a greenish 
tint; other parts of the body paint themselves in black 

This sudden apparition generally 
but a few remarks on the healthy 


on the white paper. 
tartles the sitter 
woKs of his lungs will place him at his ease. The 
photograph is taken out of the apparatus and passed 
among the spectators 

['wo distinct parts of the-apparatus co operate in the 
production of that X-ray trick: 
paper and the objecti 


namely, the sheet of 
ve tube. 

Before the experiment, the sheet of paper is treated 
as follows: It is pinned over any anatomical draw- 
Ing showing the position of the principal thoracie and 
abdominal organs. If the sheet of paper is not too 


thick, the drawing can be seen through it, The space 
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oceupied by the lungs is then painted with a diluted 
solution of sulfocyanide of potassium. A more concen- 
trated solution of the same salt is used to fill the space 
outlined by the heart and principal arteries. A few 
big veins are painted with a solution of ferrocyanide of 
potassium. A more diluted solution of the same salt is 
used for the stomach and a few intestinal folds. The 
rest of the body is uniformly painted with a concen- 
trated solution of tannin. The whole operation need 
not take more than five minutes. When the paper is 
dry, the drawing is absolutely invisible, for all the 











APPARATUS FOR PRODUCING AN X-RAY DELUSION. 


above named solutions are colorless. The sheet of 
paper is noW ready for use in the apparatus. 

The objective tube does not contain any lens, but 
merely a small atomizer filled with a solution of ferric 
chloride. When pressed the rubber bulb sends air, not 
as every spectator believes, into a pneumatic shutter, 
but into the atomizer. As a result a fine and invisible 
spray of the perchloride of iron solution reaches for a 
moment the sheet of paper. What follows is easily 
understood by every student of analytical chemistry. 

The reactions between ferric salts on one side, sulfo- 
eyanide of potassium, ferrocyanide of potassium, and 
tannin on the other side, are among the most sen- 
sitive of analytical tests, owing to the extraordinary 
intensity of the red, blue and black colors which origi- 
nate in these reactions. Hence the instantaneous pro- 
duction of the colored picture. 

- - —>+ 6 +a 
A SAFETY SWITCH-LOCKING MECHANISM FOR RAIL- 
WAYS. 

An invention has been patented by William Haney, 
of Lexington, Ky., which provides an ingenious means 
for opening and closing railway-switches and for lock- 











HANEY’S SWITCH-LOCKING MECHANISM FOR RAIL- 
WAYS. 


ing the switch-tongue in its adjusted position, to pre- 
vent possible accidents. 

The switch-operating mechanism comprises a shift- 
ing-bar, F, formed with two transverse notches, in 
which a spring-pressed locking-bar, A, is designed to 
engage. At opposite sides of the shifting-bar, cam- 
plates, B, are arranged, which are curved so that their 
highest points are on a plane with the top of the shift- 
ing-bar. The cam-plates, B, are connected by means 
of a link, C, with an operating rod, E, leading to a 
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switch-tower and can be moved independently and with 
the shifting-bar. Tne link, C, is connected with the 
rod, Z, by means of a bolt passing through a longi- 
tudinal slot in the shifting-bar. 

When the locking-bar, A, is in the first notch, as 
shown in Fig. 1, and it is desired to shift the switeh- 
tongue in an opposite direction, the rod, Z, is pulled 
outward, thus drawing the cam-plates, B, longitudi- 
nally and causing the curved portions to raise the 
locking- bar, A, against its spring. During this motion 
the bar will remain stationary, because the bolt con- 
necting the rod, Z, and the link, C, is traveling in the 
longitudinal slot of the shifting-bar; but when the 
bolt reaches the end of the slot, the cam-plates and 
shifting bar will be drawn together, until the locking- 
bar moves into the second noteh, thus locking the 
switeh-tongue in adjusted position. The movements 
are reversed when the parts are shifted to their first 
position. Since the boxing in which the locking 
mechanism is contained is covered, the parts cannot 
become clogged by snow, ice or dirt. 

> + e+ _—_____—_ 
Some Reminiscences of Early Marine Steam Engine 
Construction and Navigation in America, 

At a late session of the Institution of Naval Archi- 
tects of Great Britain, Mr. Charles H. Haswell, the 
well-known engineer, who may be regarded as the 
Nestor of his profession, having recently completed 
his ninetieth year, presented a second paper on early 
marine steam engine construction and steam naviga- 
tion in the United States navy from 1807 to 1850. Mr. 
Haswell’s papers are of great interest in view of the 
following claims which are set forth in them. Accord- 
ing to them, Mr. John Stevens, of Hoboken, N. J., in 
1809 applied slides and a crosshead to guide the pis- 
ton rod of asteam engine. In 1824 James P. Allaire 
introduced the Woolf engine, the compound of the 
present day. The first introduction of steamboat tow- 
ing was made in 1825 by a New York company. In 
1826 a fan blower was introduced by Robert L. Stevens. 
In 1827 J. P. Allaire invented and patented the steam 
chimney. In 1836 sponsons were first constructed 
under the water-wheel guards of asteamer. In 1837 the 
first steam launch was designed and directed by Charles 
H. Haswell, Chief Engineer, United States navy. In 
1839 Francis B. Stevens invented and patented the 
double eccentric cut-off. In 1842 F. E. Sickles in- 
vented the drop valve cut-off ; the same year Edwin A. 
Stevens designed and operated a closed fire-room. 
In 1844 Charles H. Haswell, Chief Engineer, United 
States navy, devised the application of zine to the 
bottom of an iron vessel and in a marine boiler. In 
1846 Capt. John Eriesson designed and applied a sur- 
face condenser to the engine of a United States revenue 
eutter. In 1848 Mr. Pierson improved upon it, and 
soon after Chief Engineer William Sewell, United 
States navy, further improved the construction, and in 
the same year Frederick E. Sickles devised the applica- 
tion of steam to the steering gear of asteamer. The 
Right Honorable the Earl of Hopeton in the course of 
some pleasant remarks said: ‘‘ Gentlemen, may I re- 
mind you that Mr. Haswell, the author of this paper, 
is, I fancy, about the oldest practising engineer in the 
world. He was Chief Engineer of the United States 
navy at the time Her Majesty came to the throne, and 
that was not yesterday. I may also remind you that 
he was present at the International Congress held 
about a year ago, and was among the youngest of us. 
He was here, there and everywhere. . . . I propose 
that the secretary be authorized to send our best 
thanks to our veteran friend for his kindness in sending 
this paper.” 
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Insurance Against Earthquakes, 

Dr. Barrata has advocated in the Italian parliament 
a compulsory insurance against earthquakes. Owners 
of vineyards and others protect themselves in this 
way against hail and, therefore, why not against an- 
other calamity even more destructive, as they average 
about 750 shocks a year and certain parts of Italy have 
occasionally suffered terribly. The idea of the insur- 
ance is a shrewd one from the point of view of public 
economy. It shifts the burden from the exchequer 
to private purses. The business would be of a pecu- 
liarly risky natare, for such an epidemic of earthquakes 
as has devastated Calabria between 1783 and 1786 might 
easily bring any ordinary company to bankraptey. 
The risk would have to be widely spread, and actuaries 
would be puzzled to ealeulate the premiums for differ- 
ent places. Some parts of the peninsula enjoy prac- 
tical immunity. The great plain of Venetia has never 
suffered. Rome and Naples are oceasionally shaken, 
although as arule not seriously, but disaster frequently 
oceurs in vuleanic districts, as in Ischia in 1881 and 
1883, when the loss both of life and property was seri- 
ous. Calabria is far tie worst as an earthquake re- 
gion. Over 1,400 people perished in one locality in the 
period mentioned above. 

> +o ee 

THE highest observatory in Germany is situated on 
the Schnee Koppe, the highest summit of the Silesian 
Mountains, the elevation being 5,216 feet. It will be 
managed by the Prussian authorities, 
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RAILWAY SIGNALS. 

BY C. FRANCIS JENKINS. 

no other corporate industry 
have organization and efficiency 
been more highly developed 
than in the railroads of the 
United States. The most per- 
fect illustration of this is the 
enormous amount of passenger 
traffic which is safely handled 
every year over the thousands 
of miles of rail-girded country. 
This has become possible only 
by the development of a system 
whereby accountability is 
clearly and accurately defined. 
Presiding over the great army 





employed are men of the highest order of ability—men 
competent to deal inteliigently with the varied condi- 
tions incident to the smooth and safe movement of the 

















‘** Distant” Signal Set at Danger. 


trains. The recent establishment of a schedule of 
wile-a-minute trains between the Atlantic seaboard 
and the Rocky Mountains certainly indicates the 
utmost confidence by both railway officials and the 
traveling public in the devices employed to safeguard 
traffic. 

These consist, so far as the public sees, of what is 
known as the “block system.” That is, the entire 
road is divided into short lengths or blocks marked by 
towers, each under the immediate charge of a signal 
operator. Three distinct types of signals are recog- 
nized, i. e., telegraphic, automatic, and manual-con- 
trolled, the primary purpose of each being the same, 
namely, the protection of trains from derailment and 
collision. The earliest and now obsolete form was the 
“ time block,” in the operation of which a certain in- 
terval of time had to elapse after a train had passed 
nto a block before another was permitted to enter the 
same Dlock. But as a time interval and not a space 
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interval was the unit of safety between running trains, 
obviously it didn’t protect. 

In the telegraphic block system the operator is sup- 
posed to keep his signal set at “‘danger” until notified 
that the train has passed into the block ahead. But 
there is nothing to prevent a “clear” signal being 
shown through mistake or carelessness. This is more 
or less overcome in the “automatic” system, by which 
the passing of the train itself into the next block sets 
the signalat clear. It is necessary, however, to allow 
the following train to proceed after a time even against 
a danger signal; for it is impossible to know whether 
the signal indicates danger because a train remains in 
the block or because of the failure of the apparatus to 
work properly. 

The latest and by far the best system in use is a 
combination of the manual and automatic. In this 
system the signals are set by hand, but are locked and 
released electrically by the operator in the next tower 
as well as by the passing of the train itself, the track 




















“Home” Signals. Top Blades for Passenger and 
Bottom Blades for Freight Tracks. 


being divided into electrically insulated sections for the 
purpose. . Thus, it will be seen that it is almost impos- 
sible for a signal to be improperly displayed. 

The signals or semaphores are paddles normally 
standing out at right angles to the supporting pole, in- 
dicating danger, and variously known in railroad 
parlance as ‘“‘home,” “‘advance” and ‘distant ” sig- 
nals. The home blade is square-ended, and, like the 
pointed advance blade, is painted red with a white 
band. The distant blade is “fish-tail” and painted 
yellow and black. The reverse of each is painted white 
with a black band. The opposite end of the blade has 
a little glass window which shows red at night. When 
the outer end is dropped it indicates clear track, and 
for the same purpose the light shows white at night. 
The light behind the distant biade is normally green, 
and means “caution.” The signals are counter-bal- 
anced so that they always return to danger position, 
horizontal, if anything goes wrong with the controlling 
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mechanism. All the signals are interlocking, so that it 
is impossible to clear one without elearing the other 
two. And not only are the signals interlocking with 
each other, but they also interlock with the switehesal 
all crossovers and turnouts. ve "ip 

In the tower, where the operator, who is he dette 
for the safety of the trains, is stationed, are a& rym b 4, \ 
of levers attached to the signals by means efdpng °/ 
pipes, a lever and a pipe for each semaphore. “Sift 
none of the signals can be set until unlocked electrical- - 
ly from the next block by the passing train. It will 
thus be seen that a clear signal cannot be shown un- 
less all switches are properly set and the train has en- 
tered the next block ahead. A collision is, therefore, 
impossible if the engineers obey the signals. 

The installation of the system represents a large in- 
vested capital, but so efficient is the apparatus and so 
reliable the service, that it has been found to effect a 
great saving as against the amount yearly spent in 
fighting suits for damages incurred by reason of faulty 
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** Advance” Signal, Dropped to Indicate Right Track 
Clear. 


apparatus. This, too, aside from the consideration of 
human life. 

When the third-rail system of power distribution 
has become universal, as it most assuredly will, the 
running of each train will be under the direct super 
vision and immediate control of the train dispatcher 
himself. The towers, signals, and operators will con- 
tinue as now, but the train dispateher will know from 
personal observation the exact location of each train. 
Thus, in the train dispatcher’s office will be a working 
model of the entire division over which he has juris- 
diction. On each track is a miniature duplicate of 
each train speeding across the country. These minia 
tures start, run and stop in exact synchronism with 
the trains on the big tracks, so that the speed, loca-| 
tion, progress, aud condition of every train on the, 


division is known to the diepatel a glance. On 
the table in front of hima ‘of “keys.” If 
a train passes a tower against a ul, he is able to | 
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bring it to a standstill by simply pressing the proper 
key, thus cutting off the current from the offending 
train and preventing collision. It is only auother 
means by which the controlling mind is more effee- 
tively employed to still further reduce the number of 
accidents, which are now but one passenger killed to 
one bundred thousand safely carried. 

For the illustrations accompanying this article, the 
indebted to the Signal Engineer of the 
Paul Railway. 


writer is 
Chicago, Milwaukee and St 
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EDUCATION BY CORRESPONDENCE. 

The rapid growth and remarkable popularity of 
schools of correspondence prove that this new system 
of education meets a distinct want and has come to 
stay. Their raison d’etre is to be found in the desire 
of the indastria! classes to meet the demand of the 
technical trades for skilled workmen and 
foremen, whose education shall include some- 
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After studying the first paper, he returns his writ- 
ten answers to the questions asked in the Question 
Paper to the schools, and proceeds with his second 
paper. At the schools the answers are corrected in 
red ink and returned to the student, accompanied by 
the third Instruction and Question Papers and a letter 
explaining the errors and corrections in further detail 
than is possible on the answer sheets themselves. If 
the student secures ninety per cent on his first paper, 
it is entered on the books as passed; but if he fails 
to get this percentage the paper is returned, and he 
is obliged to review the incorrect portion. This sys- 
tem is followed until the course is completed, when 
the schools’ diploma is granted after a final examina- 
tion. Although students are not limited as to the time 
required for the completion of a course, those that 
meet with difficulties are assigned to ‘‘special in- 
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the experiments included in the course. The accom- 
panying photograph shows a student in chemistry ex- 
perimenting. 

The courses of study are laid out with a view to 
giving special training in subjects which in a school or 
college course merely form incidental features in what 
is known as a broad education. In the International 
Correspondence Schools system these courses are 
divided into two classes, one including a thorough 
training in the principles of the subject, the other 
class including courses for those who wish to make a 
more special and advanced study of the subject. 
Thus, under the first head may be mentioned the 
mechanical and electrical engineering courses, and 
under the second the stationary engineering and loco- 
motive-running courses. The last course includes tho 
study of everything connected with the running of 

trains, including, besides the locomotive, the 
air brake, train heating and lighting and 





thing wore than the three ‘“ R’s” of the 
district school 

From among the many institutions that 
are giving instruction by correspondence, 
we have selected for illustration the Inter 
national ¢ 
ton, Pa 


original institution of the kind, and the 


orrespondence Schools, of Scran- 
for the reason that they are the 


largest and most representative of the many 
that are now in more or less successful ope 
ration. The establishment has 
130,000 students on its books and is rapidly 
Starting in 1891 


Scranton 


adding to this enrollment. 
merely as a school of instruction in mining, 
the scheme of education has widened to 
include practically the whole field of techni- 





eal instruction, the intending students hav- 

xg the choice of some sixty separate courses, 
conducted by a corps of 226 professors and 
assistants. These figures are surprising and 
certainly go to prove that instruction by 


correspondence forms one of the most valu- 


ible educationa! agencies of the day. 





the kindred subjects. In connection with 
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this course the schools keep three imstruc- 
tion cars on the road, the first of which is 








herewith illustrated. These cars are fitted 
up with complete air brake and other equip- 
mente, in the manner adopted by the chief 
railroads of the country for the instruction 
of their own employes. 

The corrected papers become the property 
of the student, and if at any time he should 
be in difficulties, he can turn to his old re- 





cords and refresh his memory with the cor- 








rections made for him during his course. 
He is also furnished, as he progresses with 
his work, with a complete duplicate set of 
all the instruction and question papers, draw- 
ing plates and keys, covering the course, 
which are bound in half leather and form 
a valuable reference library for use in his 
future studies, or in connection with his 
trade or profession. 

To the textbook department falls the im- 
portant work of preparing the instruction 








Although the roll of the International 


Correspondence Schools inelades the names 
of many people who are holding responsi- 


ble positions in the various professions 


liberal education, 


an? are already possessed of a 

the chief aim of the schools, as expressed by Mr. T. J. 
Foster, their founder and present manager, is ** to 
enable people who are engaged in the industrial trades 


to supply deficiencies in their education due to lack of 
opportunity or application in their younger days.” As 
thus defined, it is evident that the movement is oper 
ating in an entirely new field, being in competition 
neither with the high school, the technical sehool, nor 
the university. There is no question that the ambition 
of the average American to become a wage-earner 
frequentiy leads him to exchange the school for the 
workshop long before the former has had the necessary 
time to give him his proper equipment ; and while he 
may for the first few vears consider himself financially 
the gainer, it frequently happens that his advancement 
in bis trade is brought to a full stop by the lack of tech 
nical knowledge. It is too late for him to “go to 
school again,” for he can neither afford the expense 
nor is he wiliing to give up a position which he may 
not again be able to secure The night-school, of 
course, in wany cases affords a partial solution of the 
difficnity ; but there are waultitudes of workers for 
whom these admirabie institutions are not available, 
especially in the thinly-populated and rural districts. 
Another type that is beginning to avail itself of corre- 
spondence instruction is the professional man who 
wishes to acquaint himself with the principles of a 
kindred profession, whose work at times overlaps his 
own. Such a case js that of the architect, who finds 
that a knowledge of the principles of engineering as 
applied to the design of framed metal structures is ne 
cessary if he is to be full master of his own profession. 
Many of the students, again, are educated wen who 
wish to study special branches of engineering, or make 
and hence, 


while the bulk of the students of these schools are 


a thorough review of their former studies : 


drawu from the artisan and farming classes, there is a 
considerable and ipcreasing number of students of 
broad education who are taking special courses in the 
more advanced branches. 

The test of eligibility to become a student is that the 
eandidate must be able to read aud write English. 
The schools, to use the language of their prospectus, 
undertake to teach him ** whatever he needs to know.” 


In taking him through a course, the instructor pro- 


ceeds upon the curious assumption that his pupil 
KHOWS 2dsolutely nothing about the subject. The as- 
sumption is curious and original, but thoroughly 
philosophical ; for, if the student is acquainted with 


the earlier staves. he passes quickly through them, 
merely refreshing his memory, while the instructor is 
certain that in every case the student lays a proper 
foundation for future work. 


student 


Starting, then, with the 
assumption that the knows nothing of the 
subject, the schools send bim his first and second In 


struction and Question Papers 





DRAWING TO SCALE, MADE BY A SIX MONTHS’ STUDENT. 


structors,” who are skilled in dealing with such 
cases. 

One of our illustrations shows a corps of women ex 
aminers at work, making preliminary corrections of 
such errors as occur 1 arithmetic, spelling, punctua- 
tion, ete. The papers are then submitted to the prin- 
cipals and wale instractors for final inspection and the 
correction of such subjects as the women examiners 
are not qualified to correct, before being returned to 
the student, Thetransfer of papers is so arranged that 
the student has always something to study while the 
preceding papers are being corrected. 

In describing a curviculum that includes no less than 
sixty separate courses, ranging from Arithmetic to 
Civil Engineering, it must suffice to take a single sub- 
ject and let that stand for the whole. One of the most 
interesting and successful courses is that of Mechanical 
Drawing. In this, as in all subjects, it is presupposed 
that the student requires instruction from the ground 
up. He is furnished at nominal cost with a set of 
drawing tools, and his first lesson, consisting of exer 
eises in drawing lines, circles, ete., is sent to him. 
Upon the receipt of his sheet of drawings, corrections 
with elaborate pencil notes are made, indicating where 
a full line is ragged, or a dotted line irregular in length 


or spacing, or defects oceur in the lettering. To pre- 

















RAILROAD INSTRUCTION CAR. 


vent mere copying, the instruction charts are printed 
out of seale, and the stadents are at all times obliged 
to draw from scale. One of the last exercises of the 
course is to draw a complete steam engine from rough 
peneil sketches of the parts which have the dimensions 
upon them. The progress in this department is often 
rewarkable, as may be seen from the accomnpanying 
drawing, made from rough dimensioned sketches, 
which was done by a student whose earlier drawings, 
made only six months before, are extremely crude and 
rough. 

In the chemistry, metal mining and electrical courses, 
as in that of mechanical drawing, the students can 
secure from the schools sets of apparatus which are put 
up specially to meet the requirements of the particular 
courses, Thus the student in telegraphy is provided 
with a telegraphic outfit, and the student of chemistry 
with the necessary reagents and apparatus to cover 


and question papers, all of which are the 
work of the regular professional staff of the 
establishment. The selection of these gentle- 
men has been made with a view to giving to 
the instruction that practical character which is such a 
valuable feature of the schools. In every case they have 
been actively engaged in business, either for them- 
selves or in the employment of well known industrial 
coneerns, and they are thus well qualified by their 
training to prepare textbooks adapted to the special 
and practical needs of the student. Most of the faculty 
are graduates of leading American and European col- 
leges. Among them are to be found former city engi- 
neers, ex-chief engineers or ex-chief draftsmen of bridge 
companies, electrical companies, and general engineer- 
ing firms, and to this practical experience is to be at- 
tributed the clearness, directness, and simplicity which 
characterize the instruction papers. 

Mention of the instruction papers suggests the im- 
portant matter of illustrating, to which the schools 
have paid special attention. The excellence of the 
cuts which appear in the papers is due to the care ex- 
ercised in the selection of competent draftsmen, and a 
staff of fifteen (shown in one of the illustrations of the 
front page) is steadily employed on new work. 

It will readily be understood that to carry on a cor- 
respondence instruction with over 100,000 students calls 
for an extensive printing establishment. This work is 
carried on in five divisions in a separate building. The 
press rooms, which are located on the first two floors of 
the building, contain ten cylinder and four job presses. 
The third floor is occupied by the bindery; and the 
fourth floor by the book composing room and the 
proofreaders’ room. Work is about to be commenced 
on a new building, covering over an acre of ground, 
which will accommodate a printing plant capable of 
executing all the work of the schools, three-fifths of 
which at present has to be done in New York and 
Philadelphia. 

From what has been said it will be evident that the 
new method of instruction as carried out by the Scran- 
ton establishment is qualified to rank as one of the 
most important educational agencies of the day. As 
long as it is prosecuted along the practical and very 
thorough lines above described, it cannot fail to exert 
a helpful and lasting influence upon both the char- 
acters and fortunes of thousands of students who de- 
vote their leisure hours to its work. 

ee 
Dwarf Habit of Plants, 

M. P. Gauchery has wade an exhaustive study of 
the phenomenon of *manism”™ in the vegetable king- 
dom. His general conelusion is that the peculiarities 
which distinguish the external form and the internal 
structure of plants are, like other characters, largely 
dependent on the environment, and are displayed 
more strongly in the vegetative than in the reproduc- 
tive organs. A dwarf plant is nota miniature of the 





species with all its organs developed in the same pro- 
portion as they are in a plant of normal size.—Ann, 
des Sciences Nat. Bot, 
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Science Notes, 

The condition of the obelisk in Central Park is ex- 
citing considerable apprehension, owing to the fact 
that it has begun to disintegrate. It is very unfortun- 
ate that the obelisk was not set up in the court in the 
Museum building. 

Prof. Andrew Gray has been appointed to the chair 
of Natural Philosophy rendered vacant by the resigna- 
tion of Lord Kelvin. Prof. Gray was at one time 
assistant to Sir William Thomson, and is well known 
from his several treatises on electrical science. 

A sanatorium for the treatment of officers and men 
of the regular army suffering from pulmonary tuber- 
culosis will be established at Fort Bayard, New 
Mexico, and hereafter transfers of enlisted men can be 
made to this hospital upon recommendation of the 
medical officers of the army. 

According to The Pharmaceutical Era, out of 1,008,- 
500 prescriptions examined, only six per cent were writ- 
ten in the metric system. The information was ob- 
tained from druggists in forty-two States and Territo- 
ries. This is not particularly encouraging, and shows 
that physicians do not seem to care much about try- 
ing the new system. 

M. Benard, the French architect, who won the first 
prize of $10,000 in the international competition for 
plans for the University of California, which was 
established by Mrs. Phmbe A. Hearst, has arrived at 
New York and will at once proceed to California, where 
he will place himself in the hands of the trustees of 
the University for the furtherance of their plans. 


Barometric readings reduced to true atmospheric 
pressure are now required by the Weather Bureau, 
the approximate corrections for gravity being applied 
to all barometric readings. This correction applies to 
all mercurial barometers and is nearly constant at any 
one station. The corrected reading is a standard mea- 
sure of atmospheric pressure and can be compared to 
similar corrected readings made at any place in the 
world, 

One hospital in New York bas adopted a camera to 
record minutely the action of patients in epileptic fits 
and similar afflictions, and many moving pictures have 
been taken showing the movemeats in walking of per- 
sons afflicted with locomotor ataxia. They are pro- 
duced slowly on the screen, so that physicians are en- 
abled to study the symptoms carefully. Moving pic- 
tures have been taken in Vienna showing operations 
being performed by great surgeons. 

We have received “The Mussel Fishery and Pearl 
Button Industry of the Mississippi River,” by Hugh 
M. Smith, forming an extract from the United States 
Fish Commission Bulletin for 1898. It will be remem- 
bered that we published an article upon the subject 
in the issue of the SCIENTIFIC AMERICAN for August 
5, 1899, written by Mr. Smith, the author of the present 
monograph. The subject_is one of the greatest pos- 
sible interest, and Mr. Smith’s treatment of it is tho- 
roughly adequate. 

Dr. William R. Brooks, director of the Smith Observ} 
atory, Geneva, N. Y., has been awarded by the French 
Academy of Sciences, Paris, the Lalande prize ‘ for his 
numerous and brilliant astronomical discoveries.” The 
Lalande prize is a gold medal worth 500 franes, or its 
value in money, as the recipient may select. It was 
founded in 1802 in honor of Lalande, the learned French 
astronomer, and is awarded for eminent achievement 
in astronomical discovery. It is regarded as one of the 
highest astronomical honors. 

Awong the foreign exbibits at the Paris Exposition 
that of the Boers of the Transvaal will be most inter- 
esting ; 40,000 square feet have been allotted to the 
Boers. The pastoral life of this people will be shown 
by a Boer farm, which wiil portray in a most vivid way 
the life of the first colonists of the Transvaal. The 
National Pavilion of the Transvaal will be built in 
the Dutch style and will display geographical docu- 
ments, mineral specimens and exhibits showing the 
methods of instruction in the schools. In the Boer 
farm will be exhibited the wild animals of the Trans- 
vaal. The means and methods of transportation nsed 
in the country will also be portrayed. The mining 
industry will be shown by a five-stamp battery. 


It is believed that the recent damage to the great 
hall of Karnak was caused by a slight shock of earth- 
quake. Eleven columns in all have fallen in the four 
or five rows north of the axis of the temple, and be- 
tween this and the wall of Seti I. They all fell in a 


straight 1c from east to west, the result being that 
the westernmost is still partly propped against the 
pylon of the temple. The ruin is terrible and should 
be repaired at onee if the hypostyle is to be saved. 
The columns can, of course, be set up again, but the 
arehitraves above them are utterly broken and de- 
strove: M. Legrain, who has been engaged for the 
lastthree vearsin repairing and strengthening the ruins 
of Karnak, has gone to Upper Egypt to see what can 
be dor ‘ward repairing the damage. The whole 


building is in such a critical state that it is hoped the 
Keypoean government will see its way clear to increas- 
: its ‘and toward the restoration of the temple. 
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Engineering Notes, 

A refrigerating and ice-making plant for the well- 
known brewing firm of Allsop has been imported from 
the United States. 

An Italian engineering periodical has published a 
method of sterilizing drinking water by means of per- 
oxide of chlorine, which is so powerful a bactericide 
that three grammes will sterilize one cubic meter of 
water at a cost of less than 61g centimes. This process 
has yielded satisfactory results at Ostend and else- 
where. 

The Italians have added to their system of coast 
defense batteries of mortars similar to those used in 
Sandy Hook, which we have already described. Only 
three, instead of four, mortars are placed in a pit. 
The indirect plunging fire of the mortars is considered 
to be of great value in the defense of fixed points 
against an attack by sea. 

The Carnegie Company has gained another point in 
its long-fought ** wetal mixer” patent case. The case 
is now only to be finally reviewed and adjudicated by 
the Supreme Court of the United States, and upon its 
decision will depend the validity of the patent cover- 
ing the metal mixer issued to the late Capt. William R. 
Jones, assignor to the Carnegie Steel Company, Limited. 


The Engineer states that with the electric supply 
stations in London the boilers and engines in use are 
divided as follows : Water-tube, 75°5 per cent ; marine, 
1l per cent; Lancashire, 5°5 per cent; miscellaneous, 
8 per cent; while the engines are: High-speed, 62°5 
per cent; low-speed vertical, 25 per cent; low-speed 
horizontal, 6 25 per cent ; special, 6°25 per cent. Direct 
coupling is universal. 

Several of the largest abandoned copper mines in 
eastern Maine will again be operated. The Maine 
copper mines were in successful operation in 1879 and 
showed good profits while copper was quoted at 14 
eents. The mines could also be operated on a paying 
basis with copper at 12 cents, but the crash came when 
the Wisconsin mines put down the price of copper to 
8 cents. Now that copper is so high, it will be very 
profitable to mine it. 

It is curious that when China is just on the eve 
of introducing western methods of engineering she 
should threaten to demolish the greatest engineering 
work she possesses; that is to say, the Great Wall, 
erected 200 years B. C. for the purpose of keeping back 
the Tartars. It is stated that an American engineer is 
en route to China in behalf of a Chicago syndicate 
which is expected to take a share in the contract to be 
given out by the Chinese government for the demoli- 
tion of the wall. The Engineer states that one French, 
two British, and three German firms are also bidding 
for the work, payment for which is to be in the way of 
rich concessions. . 

A central station for the production of acetylene gas 
is being tested at Tata-Tovaros, Hungary, a city of 
12,000 inhabitants. Five miles of pipe covers the city 
and furnishes gas to 158 street lights and 250 burners 
in houses. The generating station is located over 600 
feet from the nearest house. The gas is produced in 
four generators by the fall of the carbide into the 
water. The gas for each group on leaving the gene- 
rators passes into a cooler and then into a purifier, and 
finally into two gasometers of 106 cubic feet capacity. 
The generating plant requires the services of only two 
men, and the total cost of the installation was $30,000, 
of which $19,000 went for the pipe system. 

The new earthquake-resisting, steel-framed palace 


for the Crown Prince of Japan is now being designed, | 


and the foundations are being laid, with the view of 
obtaining the structural steel in February. The pal- 
ace itself will be built of granite and marble around 
the steel skeleton. It will be 270 x 400 feet and the 
height will be 60 feet, and will be built in the French 
Renaissance style. A Chicago engineer has been 
called upon to design an elaborate heating and venti- 
lating plant. An American ice manufacturing and 
electric light system will also be added, It is thought 
that steel construction will revolutionize the building 
industry in Japan. The new palace will rest on four 
hundred deeply anchored steel colamns embedded in 
concrete piers. The Carnegie Company will farnish 
the steel. 

Some samples of the cement used in the antique 
water conduits of Ephesus and Smyrna were recently 
subjected to chemical analysis, and the various sam- 
ples were found to be similar in composition. The 
waterworks from which the samples of cement were 
taken were constructed from a period several centuries 
before Christ to three hundred years after. The chief 
constituent of the samples was calcium carbonate 
mixed with a small percentage of organic material. 
This latter was found to consist of a mixture of fatty 
acids. Experiments were made with a cement such as 
burned lime and olive or linseed oil, but it was not 
found to be permanent. On the other hand, a mixture 
of two-thirds of either slag or lime and one-third olive 
oil hardened readily and possessed such great endur- 
ance that it led to the belief that this was the composi- 
tion of the ancient cements which were analyzed. 
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Electrical Notes. 

A locomotive in Texas was recently decorated with 
100 incandescent lights for use as an excursion locomo- 
tive. 

A syndicate has been forwed to build a single rail 
high-speed electric railway on the Behr monorail sys- 
tem, between Liverpool and Manchester. 

The Third Avenue Railway Company has contracted 
with a storage battery company for $400,000 worth of 
batteries for use iu regulating the current. 

It is said that successful trials of a telephonic appar- 
atus without wire have been had in Italy. The in- 
struments were installed on moving trains. The de- 
tails of the experiments and apparatus are very meager. 


It is said that the Executive Committee of the Erie 
Canal Electric Traction Company has adopted the 
storage battery for use as a motive power, subject, of 
course, to the approval of the Superintendent of Public 
Works. 

It now appears probable that the Mont Blane Rail- 
way will eventually be built. The line is to be worked 
electrically, and-is to start from Ouches and end at 
Petits Rochers Rouges. The Arve will be utilized to 
furnish the necessary power. The line will be 6°83 
wiles long and there will be twelve stations. 

A funicular railway has just been completed up to 
the Schatzalp, at Davos-Platz. It begins at the rear 
of the Kurhaus and is about 2,200 feet long. The pow- 
er employed to propel the ears is electricity, which is 
generated in the valley by dynamos actuated by gas 
engines. This is one of the first funiculars in Switzer- 
land to use electricity as a motive power. 


At the meeting of the Metropolitan Street Railway 
Association, President Vreeland shows that out of 
every 5cent piece which is collected from fares, the 
amount obtained by the stockholders is very small. 
Labor amounts to 0°0195 cent ; material, 0:0048%% cent ; 
taxes, 0°0026 14 cent; interest, 0144 cent, making 
a total of 0°0414 cent, leaving for stockholders 0 0086 
eent. In other words, the stockholders of the com- 
pany get less than 7 of one cent out of every fare col- 
lected as net profit. 

A new species of mountain railroad has been de- 
vised in Germany. It consists of an electrically worked 
rope railway, the railway being in sections, the ears 
being suspended on rollers. As it is not considered 
safe to allow a greater distance than 4,000 feet between 
the supports, intermediate stations are necessary, the 
passengers changing from the first to the second sec 
tion and so on until the journey is completed. About 
seven minutes are occupied in traversing each of the 
4,000-foot sections. 


At the recent Exposition in Como, the ** Voltaic pile’ 
was very much in evidence, not only as an architectur- 
al feature of the ill-fated Exposition buildings, but 
everything in the way of souvenirs was gotten up in 
the same form. Boxes of chocolate, pepper boxes, 
almanaces, etc., were all based on this design, and 
echromo-lithographs and silk handkerchiefs with pic- 
tures of Volta were for sale everywhere. These mat- 
ters all testify to the appreciation of the greatness of 
this early electrical inventor. 

Various methods have been provided for eooling 
tubes for use in the production of the Roentgen rays. 
One method is to connect the anti-cathode by an iron 
rod with a small flask of water at the tube. Another 
method is to bring the water in direct contact with 
the anti-cathode ; a wide tube of platinum is soldered 
directly into the glass tube. Its end is cut at an angle 
suitable for carrying the anti-cathode, which seals the 
tube hermetically at that end. The other end projects 
outside the tube, which is bent outward and carries at 
its extremity a flask of water. This new device has 
proved of great practical value. 

A new telephone transmitter has been devised and 
is being manufactured in Pennsylvania. It is so con- 
structed that the outer casing and mouthpiece may be 
removed for the purpose of cleaning withont distarb- 
ing the diaphragm or its adjustment. This is aceom- 
plished by fitting the diaphragm and carbon parts in 
an inner casing independent of the outer shell. The 
diaphragm is held in place by a threaded ring which 
screws on the inner casing. It is, therefore, independ- 
ent of the adjustment of the mouthpiece or any other 
condition of the outer casing. The manufacturers ad- 
just the instrument, and no subsequent adjustment is 
needed. 

Germany will make a large display of machinery at 
the Paris Exposition. Siemens & Halske and Schuck- 
ert will each have a dynamo actuated by a 2,000 horse 
power engine; the Helios Company, of Coiogne, will 
have one of 1,900 horse power installation, and Lah- 
mayer, Frankfort-on-the-Main, will have another of 
14,000 horse power. The engines for these dynamos 
will be supplied by Borsig, of Berlin, the Augsberg 
and Nuremberg Companies. According to Feilden’s 
Magazine, the crane which is to be used for transport 
ing heavy machines in the central gallery will be sup- 
plied by Flohr, of Berlin, and will be capable of raising 
25 tons to a height of 40 feet. 
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THE SUBMARINE BOAT AND ITS FUTURE. 
BY WALDON FAWCETT 

The success of the tests of the Holland subma- 
rine topedo boat, recentiy wade in the presence of an 
official trial board, composed of United States naval 
officers, at Peconic Bay, on the north coast of Long 
assuredly marks the advent of a new era in the 
f submarine craft designed for offensive 
That the ease of the advocates of 


Island, 
development ¢ 
operations in war 
the practicability of such an en 
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have been consumed in bringing the American boat to 
its present stage of development they have experi- 
mented with upward of half a dozen distinct types of 
submarine craft. The more recent series of French 
experiments opened with those with the ‘‘ Gustave 
Z6d6,” which aroused at the outset an immense burst 
of enthnsiasm. It did not take long, however, to as- 
certain that the boat’s range of action was limited in 
the extreme. Attention was next turned to the Goubet 
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The career of the submarine boat may be said to 
have extended over fully three centuries, even if no re- 
gard be paid to the rather vague assertion of some his- 
tories, that Alexander the Great was once a passenger 
in a submarine craft, the character of which unfortu- 
nately is not described, King James I., of England, 
made a trip in a submarine boat which a Hollander of 
the name of Van Drebbel built in London in 1664, but 
the first craft which can be rightfully so designated 
was that designed in 1776 by a 
New Englander of the name of 





gine of destruction has beeu 
somewhat ‘advanced by the 
showing made seems probable 
but that the element of opposi- | 
tion which has all along existed 
in official circles has by no means 
been obliterated is equally cer- 
tain 
Certain of the naval officers 
who witnessed the recent tests 
were so favorably impressed 
with the performance of the 
boat that they seemed disposed 
to believe that it would be wise 
for the Navy Department 
build or purchase a number of 


to 


the vesseis for service in con- 
junction with harbor defenses 
on both the Atlantic and Pacific 
coasts. It must be admitted in 
all eandor, too, that in many re 
spects the showing was rather 
more favorable than any previ 
ously made by any other similar 
boat in any part of the world, 

The vessel was on several oc- 
‘asions under water for inter 
vals of more than twenty min 
utes, and demonstrated uer 
ability to respond to a summons 
to sink beneath the surface, ap 
proach a ship, discharge a torpedo, wheel about in her 
course and return to a place of safety, all within a 
space of considerably less than half an hour. Tests 
were made at depths of about twenty feet, the deepest 
obtainable in the bay, and the boat demonstrated to 
the satisfaction of her builders her ability to remain 
submerged for a space of twenty-four hours without 
the crew of six men and the torpedo operator being 
subjected to auy danger of asphyxiation, or even to 
inconvenience. Based on the result of the experi- 
ments is a claim that the radius of action under water 
is five miles per hour for almost six hours. The speed 
trial developed a speed of eight knots. 

The Holland boat with which the experiments above 
outlined were made is 53 feet in length by 11 feet in 
width and weighs in the neighborhood of 11 tons. The 
storage battery, which is thoroughly insulated, is in a 
compartment amidships, while over this is the conning 
tower with steering gear, and under it the water tank. 
and gasoline engine for driving the 


generator are located astern of tle battery. Above is 


The air COLD press 


the dynamite torpedo 
tube, The generator uwiay 
either driven by the en 
gine to charge the batteries 


or thrown on to the bat 





teries, running as a motor 
while the boat is sub- 
merged. The motor-gen 
erator weighs two tons, 
and is capable of dev eiop- 
ing 530 horse power at 800 


revolutions, or 150 horse 
power at 1,200 revolutions, 
There are smai! motors for 
the pumps, the air com- 
pressor, and ventilating 
apparatus. 

The American boat, since 
the recent trials, has at- 
tracted renewed attention 
from several foreign naval 
attachés stationed in this 
country, and some of these 
officers have been suffi- 
ciently impressed to make 
the boat the subject of 
communications to their 
home governments. That 
the Freneh authorities 

AY seek to aequire one or 

re Vesseis of this type is 
mach more likel than 
that Great Britain will 
take up the matter. The PROPELLER 
British Adwiralty has al 
Ways been strenuously opposed to submarine torpe- 
do boats in general, and when the inventor of the 
American boat visited London some months ago, he 
was wholly unable to interest them in the subject. 

For the French, however. the submarine boat has 
ever been an alluring one. and during the years which 
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boat, but it proved thoroughly impracticable. Then 
the ‘** Morse” was taken up. but investigation proved 
that her range of action was quite as restricted as that 
of the ** Zédé.” 

The French government is now experimenting with 
the “ Narvel,” a submarine vessel of recent construc- 
tion. The displacement of this craft is 160 tons and 
she is fitted with a Forest oii engine, which not only 
drives the propeller when the boat is either navigating 
at the surface or with only her lookout and chimney 
exposed, but also operates a dynamo for eharging bat- 
teries and accumulators, these being utilized to propel 
the boat when she is entirely submerged and the 
chimney unshipped. Sailing at the surface at 12 
knots, the “ Narvel” promises a range of action of 252 
miles, and at 8 knots the range will be 624 miles, 
When submerged, the accumulators will propel the 
boat 25 miles at 8 knots, or 75 miles at 5 knots. The 
** Narvei ” is designed to carry two officers and nine wen. 

The sentiment of hostility to submarine craft of all 
kinds now so prevalent among British engineers has 


Bushnell. This boat, which was 
propelled by oars, was primitive 
in the extreme and was destroy- 
ed soon after going into commis- 
sion by the shots of a British 
man-of-war. 

Fulton wrestled with the pro- 
blem and designed two different 
types of submarine boats, and 
there were numerous other at- 
tempts, all similarly unsuccess- 
ful, until, with the trial in 1887 of 
Prof. Tuck’s ‘‘ Peacemaker,” the 
present era of experiment in sub- 
marine navigation may be said 
tohbave been inaugurated. The 
American boat last mentioned 
was by no means a marked suc- 
cess; but it served to direct to 
the subject more attention than 
it had previously been accorded. 

The ‘* Peacemaker ” was cigar- 
shaped, 30 feet long, 8 feet wide 
and 71¢ feet deep. She was light- 
ed by electricity and propelled 
by a steam engine of fourteen 
horse power. The boat was 
submerged by filling her bal- 
last tanks with water and 
raised by means of a rudder 
which moved around a horizontal axis. The crew 
consisted only of an engineer and helmsman, the latter 
being stationed in a glass-inclosed dome which pro- 
jected from the upper surface of the hull. There is no 
record of the boat’s having attained a speed of more 
than 8 miles per hour when well subwerged. 

At about the same time the British engineers were 
watching with interest the experiments with the *‘ Por- 
poise,” a small electrically-propelled craft, and the var- 
ious boats built by Nordenfeldt. The last of these was 
a Vessel 121 feet in length and of 230 tons displacement, 
the 1,000 horse power engines of which were capable of 
giving her a speed of 15 knots when immersed, but a 
few years later she was broken up and sold as junk, 
and from that time forward British engineers had 
little faith in attempts at under-water navigation. 

On probably no question are the officers of the 
United States navy more thoroughly divided in 
opinion than that of the utility of the submarine boat 
in warfare. The personality of the men who have 
ranged themselves on opposite sides of the discussion 
makes it impossible to dis- 
regard the arguments of 
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been induced, of course, largely by the failure of the 
French boats and other craft constructed in Europe 
during the past decade, and it must be admitted that 
the whole history of submarine navigation has not 
been sach as to render a naturally conservative class of 
wen optimistic, 


either. On tbe one hand 
we have the advocates of 
this class of craft, who de- 
clare that its judicious em- 
ployment would make it 
practically impossible for 
an enemy to successfully 
attack any of our princi- 
pal seaports by water. The 
opponents of submarine 
operations of the class pro- 
posed, on the other band, 
base their claims of the 
impracticability of all sub- 
marine craft on the con- 
tention that the difficulty 
of keeping toa course when 
the boat is submerged 
would make it impossible 
to discharge torpedoes with 
an accuracy in any degree 
dangerous. 
Supplementing this lat- 
ter argument is that of the 
British engineers who de- 
clare that modern search- 
lights and other safe- 
guards would insure the 
destruction of any subma- 
rine boat by rapid-fire guns 
before it could approach 
sufficiently near to a war 
vessel to do any harm. 
Lieut. A. P. Niblack, U. 8. N., one of the best in- 
formed officers on the subject of torpedo warfare in 
the American or any other navy. recently declared 
that there was no real reason why the submarine boat 
should not be as successful as the automobile torpedo. 
This certainly does not seem like an irrational view 











(4 





DECEMBER Q, 1899. 


when it is remembered that all the things done bya 
Whitehead torpedo may be done by a subwarine boat. 
Almost the only difference is that whereas in the tor- 
pedo the opening and closing of valves, the regulation 
of depth, the steering, the various safety devices and 
the length of the run are all automatic, in the sub- 
marine boat the corresponding things are all regulated 
by hand. 

One point about the submarine torpedo boat which 
might almost be considered a disadvantage is the tire- 
less, unremitting care which is an absolute necessity 
in order to keep the delicate apparatus in condition. 
Then there is the ever-present danger when the boat is 
making a trip submerged that the propeller will foul 
a buoy rope, or chain or mooring, in which event the 
fate of the crew would be sealed with tolerable cer- 
tainty, since it would be well nigh 
impossible to make the needed re- 
pairs. 

It is not generally known that 
the submarine torpedo boat ‘* Plun- 
ger,” building for the United States 
government at Baltimore, is of an 
entirely different pattern from the 
** Holland” (the trials of which at 
Peconic Bay are above described), 
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water, should be an adaptation of this discredited de 
sign. For though she has considerable free-board— 
about 20 feet in fact—forward, which will without 
doubt render her considerably more seaworthy and 
comfortable than a monitor pure and simple, yet 
from the foremost turret to her stern she is a very low 
freeboard vessel, with a long and high superstructure 
amidships. 

For her displacement—8,948 tons—she will no doubt 
be an exceptionally powerful vessel both in attack and 
defense. Her main armament will consist of two long 
10°8-inch guns, one of which is to be mounted in a tur- 
ret forward at a considerable height above the water, 
while the other, which will be similarly mounted aft, 
will be placed very much lower down. As a secondary 
armament she is to be equipped with seven 55-inch 





although designed by the same in- 
ventor. The delivery of the ** Plan- 
ger,” which is a vessel 85 feet in 
length and of 1,500 horse power, 
has been delayed between three 
and four years by a series of unfor- 
tunate circumstances and she is 
not even yet completed. Several 
changes in the machinery are, how- 
ever, to be made, and it is expected 
that the vessel will then be pushed 
to completion. A _ congressional 
appropriation made some time ago 
for the construction of two addi- 
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according to some authorities are calculated to give a 
ship half a nautical mile an hour more speed than if 
she were fitted with twin screws. She is very wuch 


cut away under water aft, and the central ; 
be much further aft than tbe others, being/outside theo 
i) 


| 


rudder, which will probably be double. ? 


The boilers of the ‘* Henri 1V.” are of the\Miclauss’ 


type and her engines are expected to work up to {00 
horse power and to give her a speed of 17 knots. Het 
normal coal supply will be 725 tons, but at a pinch she 
ean carry 1,100, which is calculated to give her a radius 
of action of 7,580 miles. Her complement has been 
fixed at 26 officers and 435 men. 
Diamond Production of the Transvaal, 

According to the United States consul at Pretoria, 
the output of diamonds in the Pre- 
toria district during 1898 amounted 
to 11,025 carats, valued at $43,151. 
In December, 1897, the output was 
166 carats, valued at $710, and for 
the same month in 1898 the output 
was 3,100 carats, with a value of 
$11,626. The largest stone found in 
1898 was 3814 carats. Although the 
diamond industry is not developing 
with abnormal rapidity there is 
every cause for satisfaction, the first 
stone having been discovered at 
Reitfontein only in August, 1897 
The average value of stones found 
in the Pretoria district is $3.89 per 
carat, the average value of Kim- 
berley diamonds $6.33 per carat, 
and those found at Jagersfontein, 
in the Orange Free State, $8.27 pe: 
earat. The diamonds in the Pre 
toria district are found ia pipes, as 
on Schuller’s mine and on Mont 
rose. A similar formation has been 





LATEST TYPE OF FRENCH BATTLESHIP. 


Displacement, 8,948 tons. Speed, 17 knots. Maximum Coal Supply, 1,100 tons. Armor: Main beit, 1134 inches; upper belt, 4 inches; berbettes, 1134 inches; casemates, 4 inches, Armament, two 
10°8-inch; seven 55-inch; twelve 3-pounders. Torpedo Tubes, two. Complement, 461. Date, 1309. 


tional submarine boats will become available when 
the Navy Department shall have been thoroughly sat- 
isfied with a design. 


——— me ee 
THE NEW FRENCH ARMOR-CLAD “HENRI 
QUATRE.” 


Fine fleet as have the French, it has been compared 
by one of their own experts to a museum of warships, 
so many and so various are its types. The armor-clad 
* Henri IV.,” launched on August 23 at Cherbourg to 
the strains of the Marseillaise and (to please France's 
reputed allies) the Russian National Hymn, will be yet 


another and a very unique “ exhibit” for the collection 
of men-of-war which the French nava! constructors 
have set afloat in their endeavors to find an ideal type 
before they commit themselves to any particular line 
of design. After the experiences of the American fleet 
in the late war with Spain in wh’ch the monitor 


class proved so very unsatisfactory, it is trniy remarka- 
ble that this, the latest French man-of-war to take the 


quick-firing guns. Four of these are to be placed ina 
casemate or ‘* box battery” amidships, protected by 4 
inches of armor, another aft under a shield, high 
enough up to fire over the roof of the after turret, while 
the remaining couple are to be placed one on either 
beam on the top of the casemates. The ‘“ Henri IV.” 
will carry in addition twelve light rapid-firing guns 
and two torpedo tubes. Her flotation is well protected 
by a very nearly complete belt of 1134-inch armor which 
commencing at her bow only stops short a little for- 
ward of her ensign staff. Above this from the bow to 
the after end of the box battery there is another belt 
of 4-inch plating. The armor on the two turrets has a 
maximum thickness of 115g inches. She has also an 
armored deck about 2 inches in thickness, and this is 
continued downward and inward below the belt with 
the object of affording some protection against tor- 
pedoes. 

Like most of the newer French ships of any size the 
‘Henri IV.” is to be fitted with three propellers, which 


found on Roodeplaats on the Pienaars River, and 
another is also reported at Kameeifontein and Buffels- 
duff. On the De Kroom farm, about 26 miles west of 
Pretoria, diamonds have been found, but according to 
the State geologist, not in a blue ground formation. At 
Byrnestpoort an alluvial deposit is being worked, also 
one on the adjoining portion of the Elandsfontein farm. 
The area of diamondiferous ground is very extensive, 
though its thickness is not considerable. The total 
quantity of diamonds found in 1898 in the Transvaal 
was 22.843 carats, valued at $212,812. At the alluvial 
diggings 12,283 carats, valued at $171,427, were found ; 
while from the pipes 10,560 carats, valued at $41,374, 
were obtained. The difference between alluvial and 
pipe diamonds consists in the fact that river stones are 
of a far better quality and are generally larger. 
aia ks ae 

THE cost of repairing the damage caused by the re- 
cent collapse of the columns in the temple of Karnak 
and strengthening the edifice is estimated at $250,000. 
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A Correction 
To the Editor of the SCIENTIFIC AMERICAN : 
By a slip of the pen—I will not accuse the types— 
the statement appears, at the end of my article on the 
* Heavens in December,” in the SCIENTIFIC AMERICAN 
for Dect mber 2, that there will bea nearly total eclipse 
on the evening of the 16th. Of course, it 
GARRETT? P. SERVISS. 


of the sun 
should read the moon 
>-?o so eens 
Krupp and Harvey Armor Compared, 
To the Editor of the SCIENTIFIC AMERICAN 

Will you kindly give me the following information : 
First. How much more efficient is the Krupp armor 
believed to be than the Harveyized? That is, what 
thickness of Krupp armor is believed to be the equiva- 
lent in resisting qualities of what thickness of Harvey- 
ized ? 

Second. What is the proposed total displacement (a) 
of the battleships of the ** Maine” and ** New Jersey ” 
classes, and (b) of the large armored cruisers recently 
authorized, and what proportion of the total displace- 
went in each of these classes will be taken up by the 
armor, and is this on the supposition that the armor is 
to be Harveyized or Krupp? 

What I wish to show to a member of Congress, whom 
I hope to interest in the matter, is just what the in- 
creased expense would be of giving one of these vessels 
Krupp armor over that required for Harveyized armor 
of the same efficiency, and also what saving in dis- 
placement would be gained by this increased expense 
which could be devoted either to more complete armor 
protection or to increasing the coal, ammunition or 
other supplies. 

I believe that you have already published these data, 
or some of them, but I cannot at once lay my hand on 
the number of your paper containihg the article. If 
you could simply refer me to the number, it would 
probably auswer my purpose. 

EDMUND M. PARKER. 

89 State Street, Boston 

{Krupp armor is about 20 to 25 per cent more effec- 
tive than Harveyed; a 6-inch Krupp plate being 
equivalent to a7'¢-inch Harveyed, and a 10-inch Krupp 
to a 124s-inch Harveyed, and others in same ratio. 
This is probably wore applicable to thick than to thin 
plates, the difference being less in thin plates. 

The displacement of the vessels of the ** Maine” class 
is 12,500 tons, and 20 per cent of the same is allotted 
about 2,500 tous. 

The vessels of the “New Jersey” class will have a 
displacement of 13,500 tons and will be allotted about 
2,700 tons of armor each, equivalent to 20 per cent of 
their displacement. The amount of armor will be the 
same whether Krupp or Harveyed is used, but, of 
course, the protection will be considerably better if 
Krupp armor is used, and the cost will also be greater. 

The quantity of armor to be carried by the large 
armored cruisers authorized by last Congress is not 
yet definiteiy settled, bat probably it will be 10 to 12 
per cent of their displacement of 13,500 tons; that is, 
between 1,350 and 1,620 tons. It will be the same 
whether Krupp or Harveyed armor is used. 

The armor plan for the ** Maine” contemplates the 
use of Krupp armor for the thicker plates and a small 
quantity of Harveyed armor for the thin plating. The 
total amount of armor ealled for 1s 2,492 tons, costing 
at $545 per ton for Krupp and $411 per ton for Harvey 
armor, $1,333,783. To obtain the same protection using 
Harveyed armor exelusively would require 3.069 tons, 


for armor, i. e., 


costing $1,261,972, an increase of 577 tons, which is not 
admissible. We may say, therefore, that the use of 
Krupp armor ineans a saving of 577 tons in displace- 
ment, as compared with the use of the Harvey armor, 
the saving being wade at an increased cost of $71,816. 
—-Ep.} 
Passenger Car Lighting. 

At the last meeting of the Southern and South west- 

W.E 


ern Railway Club, Mr Svmons, for a committee 


consisting of hinuse R. H. J »sinson and 7, S Lloyd, 
presented an extended report on the comparative 
value, efficiency, cost and practicability of the various 
types of artificial lights for passenger ears. The re- 
port is taken up with descriptions of storage battery, 
axle light, direet dynamo, combination dynamo and 
storage, and Pintseh gas systems. In summing up, 
says The Railway Master Mechanic, the committee 


finds that the 


ing heat in hot weather 


il lamp, with its offensive odor, annoy- 


lamage from fire or explo- 


sion, either in train accident or otherwise, is fast be- 
coming Obsolete, except on some branch or loeal rans 
where it would be impossible to use the electric light, 
the cost prohibitive, or where, from the lack of storage 
stations, gas cannot be procured. While on all first- 


class trains in main line service, it would appear that 


either gas or electric lighting of some system was the 
standard. 

Electricity has passed the experimental stage. says 
the committee, both as a power and as an artificial 
light, “and even if stopped in its development where 
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it now is, it must be considered as one of, if not the, 
greatest invention of the age, and certainly one of 
positive and enduring utility. That the unknown 
capacity of the American inventive genius will doubt- 
less cheapen the production to a degree that will prac- 
tically make its adoption universal we all hope for, 
and feel assured will be realized at a not far distant 
day. Owing to the development of electric and other 
means of artificial lights, none of these figures as to 
the cost should be considered as permanent or fixed, 
for from the strides that have been made, particularly 
in the reducing of the cost of production, no doubt the 
cost of electric and other up-to-date improved methods 
of artificial light for trains will be still further materi- 
ally reduced, until they will be equally as cheap as or 
cheaper than the oil lamp or tallow candle.” 

The committee gives the following memorandum as 
to cost of application and maintenance of mineral seal 
oi! lighting on the Plant system: Cost of lamps, two 
chandeliers of two lamps each to acar, $172.50; oil 
consumed for lighting periods of twelve hours, one 
gallon per car ; average cost per light per hour (twelve 
hour period) 0 025. 

It also gives the proportion of the various systems 
of lighting passenger cars in the United States (Rail- 
road Gazette statistics) : 


GP Enccs ce edccenadsccecedessds sosectocecesees 55 per cent 
Gas ieee el . a bensbesneséeantnes — = 
PED ENEE, .occc0d scceende codvcdés css seensansesens 2 = 


The following average costs per light per hour are 
also given by the committee : 


System. Cost per light 
‘ per hour. 
Storage straight........ Seen cocesadesacieegaesss S000 ur 
Axie light (Moskowitz)... ... eS ee 
ie sn cewcncned snes: vecsncgscesscscceseet se ned 0083 
Dynamo and storage.............. os weemedebesncees ooeabente 0-043 


Gas -acetylene)....... 
GRP GOED ccecncduaces cceu uevonce er 


Figures as to the axle light and the acetylene gas 
were not available. 
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THE CRIME OF A CENTURY. 
BY PROF. CHAS. FREDK. HOLDER. 

One of the most extraordinary events that has char- 
acterized the last half of the present century is the ex- 
termination, the wiping out, of the American bison. 
There is little use in resorting to invective or endeavor- 
ing to stigmatize those who are guilty of this crime, 
but it would be well if the acts could be held up in a 
bright light, that those who committed them might be 
excoriated in the time to come, when a few bones and 
pictares will alone tell the story of a mighty race swept 
from the face of the earth by the civilized people of the 
nineteenth century. 

“In 1870, and later,” said an army officer to the 
writer, “‘the plains were alive with bison, and in 
crossing at places I had difficulty in avoiding them, so 
vast were the herds. If any one had told me then 
that in twenty or thirty years they would have become 
almost entirely extinet, I should have regarded the 
statewent as that of an insane person.” Yet the pho- 
tographs illustrating the present paper fairly represent 
the last of the bison or American buffalo, as it is popu- 
larly called. 

That so many of these animals could have been 
killed in mere wantonness seems incredible when their 
vast numbers are realized. We first hear of the bison 
from Cortez and his followers in 1521. Montezuma 
had one in a zoological garden, the specimen, in all 
probability, having been caught in Coahuila. In 1530, 
Cabeza saw them in Texas; and in 1542, Coronado 
found a herd in what is now the Indian Territory ; 
one of his officers describing them as horrible beasts 
that demoralized the horses. In 1612, Sir Samuel 
Argoll observed herds of bison near the national eapi- 
tal, and, in all probability, two hundred and eighty- 
years ago herds of bison grazed on the site 
of the eapitol building at Washington. In 1678, 
Father Hennepin observed them in what is now 
Northern Illinois, and in Oetober, 1729, Col. W. Bird 
saw herds in North Carolina and Virginia. 

These and other facts have provided data by which 
the early geographical distribution of the bison has 
been determined, and it is known that this grand ani- 
mal, that is to-day represented by a few individuals, 
formerly ranged in millions from the Atlantic seaboard 
to the Galf of Mexico, from Texas to the Great Slave 
Lake, and as far west as Central Nevada. As to their 
numbers, they were like the sands of the seashore, and 
the accounts given by those who hunted them twenty 
or thirty years ago, to-day seem like vagaries of a disor- 
dered imagination. Mr. Hornaday, who has hunted 
in South and Central Africa, where game is remark- 
ably plentiful, states that the bison of this country 
previous to 1870 exceeded, in all probability, all the 
African game of every kind. An army officer in ser- 
vice on the plains in 1867 stated to the writer that on 
one occasion he was. surrounded by buffaloes, and 
that from the top of a small hill he could see nothing 
but a black mass of their bodies. It was impossible to 
estimate their numbers, and the party were in great 
fear lest they should be caught in a stampede, the 
rush being irresistible. Col. Dodge, in his mewoirs, 
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states that on one oceasion he rode twenty-five miles 
in Arkansas, always being in a herd of buffaloes, or 
many small berds, with but a small separating strip 
between them. The animals paid but little attention 
to him, merely moving slowly out of the way or ad- 
vancing, bringing the whole herd of thousands down 
on him with the roar of an avalanche. This he met 
by standing fast and firing when they came within 
short range, the shot causing them to divide. In one 
day Col. Dodge killed twenty-six bison from his 
wagon ; notin sport, but as a protection. Otherwise 
they would have run him down and crushed man, 
horses and wagon. 

This herd observed by Col. Dodge was later found 
to be fifty miles wide and to oecupy five days in passing 
agiven point on its way north. From a high rock 
from which points ten miles distant could be seen in 
every direction, the earth seemed to be covered with 
bison. To make an accurate estimate of the numbers 
seen would be impossible, but Mr. Hornaday, by a 
conservative calculation, estimates that Col. Dodge 
must have seen four hundred and eighty thousand, and 
that the herd comprised half a willion buffaloes. A 
train on the Kansas Pacific road in that State in 1868 
passed between the towns of Elsworth and Sheridan— 
one hundred and twenty miles—through a continuous 
herd of buffaloes. They were packed so that the earth 
was black, and more than once the train was stopped, 
the surging mass becoming a menace to human safety. 

** You cannot believe the facts as they existed in the 
days of 1871-72,” said an army officer. “I was at that 
time on duty in the pay department, which made it 
necessary for me to travel on the Atchison, Topeka 
and Santa Fé Railroad. One day the train entered a 
large herd, which scattered and seemed to go wild at 
the shrieking of the whistle and the ringing of the bell. 
As we went on the thicker they became, until the very 
earth appeared to be a rolling mass of humps so far as 
we could see. Suddenly some of the animals nearest 
us turned and charged; others fell in behind, and 
down on us they came like an avalanche. The engineer 
stopped the engine, let off steam and whistled to 
stop them, while we fired from the platforms and 
windows with rifles and revolvers, but it was like try- 
ing to stay a tidal wave. We stood in the center of the 
ear to await the crash, some of the men going to the 
rear. On they came, the eartb trembling, and plunged 
heads down into us. Some were wedged in between the 
ears, Others beneath; and so great was the crush that 
they toppled three cars over and actually scrambled 
over them, one buffalo becoming bogged by having 
his legs caught in the window. Such accidents oc- 
curred several times, and twice in one week were 
trains derailed by charging buffaloes, whose numbers 
it was impossible to compute. 

Hunters have heard the roaring of buffaloes at a dis- 
tance of from three to five miles, and that the earth 
trembled when they charged we can well imagine when 
the large bulls are known to weigh two thousand 
pounds, the cows twelve hundred pounds. Tne ques- 
tion of interest to-day is how was it possible to destroy 
sO any animals in so short a time and what methods 
were ewployed. The natural fatalities were few com- 
pared to the enormous numbers. The cow bison dis- 
plays little affection for her young, and many calves 
were lost every year; but all in all, the conditions were 
extremely favorable to them, and their increase was 
enormous. Many were destroyed by stampeding over 
precipices. In 1867, two thousand buffaloes, or half a 
herd, became entangled in the quicksands of the 
Platte River. At another time a herd was lost by 
breaking through the ice of Lac Qui Parle in Min- 
nesota. The cold winters sometimes killed many that 
remained in the far North ; but these dangers were as 
nothing compared to man. Man soon found that the 
buffaloes had a value. The Indians slaughtered them 
by the thousand for their skins, bone and for food; 
they killed one handred oftentimes to secure five, and 
waste and prodigality were the rnle. Yet so vast were 
their numbers that doubtiess the Indian inroads upon 
them had little effect so far as extermination is con- 
eerned; but with the white man it was different. 
Some wished to make records, and killed for sport ; 
some killed for the hides and heads; some became 
professional buffalo butchers to provide the gangs of 
railroad men with meat, slaughtering a magnificent 
animal for its tongue alone. It has been estimated 
that previous to 1870 nearly three-quarters of a million 
buffaloes could have been killed yearly and the herds 
kept intact; how many were killed and wasted will 
never be known. Each animal, however, had a value at 
this time estimated by Hornaday at $5; the robe, $2.50 ; 
the tongue, 25 cents ; hindquarter meat, $2; bones, horn 
and hoofs, 25 cents ; and this was sufficent to attract 
an army of destroyers. The hides were the greatest 
feature, and one firm in New York between 1876 and 
1884 paid the killers nearly $1,000,000, or to be exact 
$923,070, for the robes and hides, which represents the 
final extinction of the animal. The government never 
interfered, owing to protests of interested legislators 
and the neglect of higher officials. Another firm paid 


$216,000 for rober and skins. and there were scores of 
private traders in the field. 


The word went out to 

















\ 


DECEMBER g, 1899. 


kill everything in sight, and from 1876 there was a 
price on the head of every buffalo. 

It is a dark and disagreeable subject to probe, but 
it is interesting to note some of the methods of these 
national calamity makers. A band of half-breeds in 
two hunts, according to Ross, killed 47,770 buffaloes, 
620 men being engaged in the sport, out of which 
about 30,000 animals were wasted or partly eaten. 
Hornaday estimates that from 1820 to 1825 five buffalo 
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1,142 buffaloes in six weeks. He took the contract to 
that effect and bagged his game. Up to 1870 there 
were undoubtedly several millions of buffaloes alive, 
but the lust for blood was on, and soon came the de- 
mand for robes and hides from the dealers, and men 
who could not make a living at anything else went out 
to kill buffaloes. In the different States there were 
regular killing outfits that cost, in rifles, horses, carts, 
ete., from two thousand to five thousand dollars. Such 
methods developed some famous characters. 
Buffalo Bill was one. He contracted with the 











Kansas Pacific Railroad to furnish them with 
all the buffalo the men could eat as the road 
was built; and according to Mr. Cody’s state- 
ment, they ate 4,280 buffaloes in eighteen 
months, for which he received $500 per month, 
the price he paid for his title. 

Many buffaloes were killed by running them 
down; this was the popular method among 
the Indians, who shot them with rifle or bow 
and arrow, or chased them over precipices, The 
great herds north of the Missouri were mostly 
exterminated by the Indians of the Manitoba 
Red River settlement, who hunted them in a 
regular army. One division of such an army 
of exterminators consisted of 603 carts, 700 
half-breeds, 200 Indians, 600 horses, 200 oxen, 
400 dogs. The movements against the buffa- 
loes in Nebraska were often made by three 
thousand people, and as each man killed at 
least ten, thirty thousand buffaloes bit the 
dust. In this way Indians as above killed, it 
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expeditions went out, composed of 610 carts each, 
killing 118,950 buffaloes. Frow 1825 to 1830, five ex- 
peditions, of 750 carts each, killed 146,250 buffaloes. 
From 1830 to 1875 six expeditions, of 895 carts, killed 
174,528 animals. From 1835 to 1840, fifty-four expedi- 
tions, of 1,090 carts each, killed 212,550 buffaloes. Total 
number killed by the Red River half-breeds alone in 
twenty years, 652,275, valued at $3,261.375. An inter- 
esting table has been furnished the government by the 
firm previously mentioned, J. & Il. Boskowitz, showing 
the decline of the buffalo as an article of commerce. 
It shows that in nine years this firm handled 246,175 
skins, costing $924,790. In 1878, they received 41,268 
robes; in 1883, 5,000; in 1884, none. The end had 
come and the buffalo was a memory. Another dealer, 
Joseph Ullman, states that in 1881 he handled 41,000 
robes valued at $3 50, and 12,000 at $7.50. In 1882, he 
purchased 40,000 hides at $3.50 and 10,000 robes at $8.50. 
The prices hunters received were: Cow hide, $3; bull 
hide, $2.50; yearling, $1.50; calves, 50 cents. The ex- 
pense of transportation brought the hide up to $3.50 
in New York. This dealer, in four years, paid out 
$310,000 to these men, who killed buffaloes by the tens 
of thousands for $2.50 per head. Both of the above 
mentioned dealers, in eight years, paid out $1,233,070 
to the exterminators. 

That the real extermination of the buffalo was caused 
by the demands of trade there can be no doubt, aided 
and abetted by sportsmen, Indians, and others; but 
the blame really lies with the government that in all 
these years permitted a few ignorant Congressmen to 
block the legislature in favor of the protection of the 
bison, so that all the efforts of humanitarians were de- 
feated and the bills when passed pigeon-holed. 

There were many methods of extermination that are 
graphically illustrated by paintings and models in the 
Smithsonian Institution. The still hunter was the most 
insidious enemy of the buffalo, and a single man by 
sneaking upon a herd has been known to kill one thou- 
sand in a single season. One Captain Jack Bridges, of 
Kansas, has the honorable (?) record of having killed 
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is estimated, 652,000 buffaloes. 

The completion of the western railroads di- 
vided the buffaloes into two herds, northern 
and southern. In 1871, the southern herd was com- 
posed of an estimated 3,000,000, and from now on the 
animals dropped away so rapidly that it was estimated 
that 3,900 or 4,000 a day were killed. It became evident 
that they were doomed, and appeals were made to the 
government by hundreds. From 1872 to 1874, there 
were 1,780,461 buffaloes killed and wasted ; 3,158,780 in 
all killed by white people and 
the skins shipped east over 
the Atchison, Topeka and 
Santa Fé road. During the 
same time the Indians killed 
390,000 ; besides these settlers 
and mountain Indians killed 
150,000, so that the grand sum 
total for these years was 3,- 
698,780. In the following year, 
1875,the deed was done. The 
southern herd had been swept 
from the face of the earth ; 
the northern herd went in the 
same way. In 1882, it was 
believed there were 1,000,000 
buffaloes alive in the herd, 
but there were at least 5,000 
white hunters in the field 
shooting them down at every 
point. Such a merciless war 
of extermination was never 
before witnessed in a ceivil- 
ized land. Then came 1883; 
thousands took the field this 
year, and Sitting -Bull and 
some whites had the honor of killing the last ten 
thousand. 

There were living at the last government census, 
made eight years ago, 256 pure-blooded buffaloes in 
captivity, the last of the untold millions that covered 
this continent during the past century. Some of them 
are shown in the accompanying photographs, which 
tell a pitiful story of the greed of the white man and 
the extirpation of a mighty 
race within three decades. 
————_—2e_- 

A Tribute, 

We have received the fourth 
number of Feilden’s Maga- 
zine, published in London. 
Although this handsome pe- 
riodical has been published 
only a few months, it is al- 
ready in the front rank of 
technical journals, and by 
the breadth of its seope, the 
independence of its opinions 
and the splendid manner in 
which it is gotten up, it has 
already obtained honorable 
distinetion among the English 
technical journals. We notice 
in the November number a 
handsome compliment to our- 
selves; it says, “* We are not 
aware of any weekly news- 
paper in this country (Eng- 
land) which possesses the 
eclectic scope together with 
the editorial authority of the 
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SCIENTIFIC AMERICAN. In the highest class of 
technical journalism we are more than able to hold 
our own; but in journals of a discursive nature as 
applied to science and mechanies we must look be- 
yond the Atlantic for an example.” 
~- = >+e-2> tS 
The National Export Exposition, 

It is said that the National Export Exposition has 
been a creditable, and on the whole, a successful enter- 
prise. Half of the exhibits came from Pennsylvania, 
and a considerable portion of the remainder came from 
the States which immediately adjoin it. There were 
many Classes of goods which were conspicuous by their 
absence, such as textiles and electrical machinery. The 
awount of running machinery was very small, a 200 
horse power gas engine actuating it all. It is stated 
that during the last few weeks of the Exposition, the 
average sales were from $50,000 to $100,000 a day. If 
this is the case, it shows that the primary object of the 
Exposition has been fulfilled. 

— ad, nin a 
A Shower of Blelids, 

A well-marked shower of Bielid meteors was ob- 
served at Princeton on the evening of November 24. 
At ten o’clock the meteors averaged two or three per 
minute at times. Professor Young counted forty-two 
in the first half hour between ten and eleven o’ciock, 
and there were wany others which he did not see. 
After eleven o’clock Professor Young saw only three 
meteors in fifteen minutes. They were mostly small, 
but a dozen were above the second marnitate and two 
rivaled Sirius. They all left trains, but these were 
evanescent, not persistent, like the trains left by 
Leonids. 
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The December Bullding Edition, 


The December number of the BUILDING Epritri 
is fully up to the standard of its predecessors, aud we 
are safe in saying that it is one of the most beautiful 
publications in the world. The houses are admirably 
selected and the engravings are reproduced with care 








BUFFALO IN DEEP sNOW. 


and are finely printed. Those of our subscribers who 
are not familiar with our BUILDING EpITrIoNn should 
send for a sample copy. Each issue contains a number 
of special features, such as reproductions of European 
castles, villas, iron work, ete. 
- O40 pe --— 
The Current Supplement, 

The current SUPPLEMENT No. 1249 has many articles 
of great interest and permanent value, ‘* Engineering 
in the United States Navy—lIts Personnel and Ma- 
terial,” is the annual address of Rear-Admiral George 
W. Melville before the American Society of Mechanic- 
al Engineers, of which he is President. **The Modern 
Armor-Clad” is continued and describes minutely the 
system of military masts, torpedo tubes, barbettes, ete. 
‘*Some Physiological Effects of Hydrocyanie Acid Gas 
upon Planis” describes some most interesting experi 
ments bv Prof. W. G. Johnson, of Maryland Agricul- 
tural College, and State Entomologist 


Centents. 
(lliustrated articles are marked with aa asterisk.) 


, 
Airship or aeroplane—which ?. . 370 | Education by correspondence * 


Animals, danger from importa 368, 374 
tion 371 | Engineering notes.... 7 
Armor-clad “ Henri Quatre *... 377 | Exposition, national export uo 
Armor, Krapp or Harvey 78 | Habit, dwarf, plants 4 
Automobile in Buenos Ayres 71 | Inserance, earthquake 2 
Automobile news - ° 372 | Passenger car lighting 78 
Bielids shower 374 | Patents and trade marks in Ger 
Boat, submarine* . 376 | many i 
Building edition, December.. 379 | Railway sicnalis*. ; 
Correction, a 878 | Reminiscences, marine engine 
Creusot strikes, end a1 Science notes , 
Crime of the century* 378 Steel trade. our success in LL) 
Dalmeny experiments 370 Supplement, current 7” 
Delusion, X-ray* S72 | Switch-locking mechanism* 3 
Diamond productions of Trans- | Tribute, a 379 
DREisin ccs cesses 377 | Wireless telearaphy tests in 
Electrical notes... .........+.+++- 375 Switseriand............ seente 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 


LAWN-MOWER.—Wiu1am Newsy, 
The revolving cutter-biades of this mower radiate from a 


Pittsburg, Pa 


common center, The etationary cutter-blade has its edge | 

turned toward the rotary cutter and is held by a revolv- 

ing support at an angle to the cutting edge. Both cutters 
t An auxiliary adjusting de- 
rotery cutter toward the | 


have an adjustable support 
vi is arranged to carry the 
stationary cutter; and ano*her 


suxiliary devices are carried by 


device acta to separate | 


two ittors The 
atter by reason of thie con 


the adjnetable support ite 


struction may be adjusted at any desired angle ened 
to the ground 

Frank L. Rrowrer, 
vides a machine for dis 


POISON-DISTRIBUTER 
Cuero, Tex rhe invention pr 
unts, which machine is under the 


tributing poison upon pl 


complete control of one man and is arranged to distribute 


poise: simultaneously upon three to seven or more rows 
ef plants. The distribating-nozzie may be readily ad 

justed to pass over plants of different heights The in- 
gredients of the poison are thoroughly mixed in a recep- | 





| 
the distributing-receptacle during 
Such 


tacle independent of 


the period in which the machine ts in operation 
can be 


xxl-ashes, sagar, and arsenic 


prep rations as W 
employed 


Engineering-Improvements, 


GUVERNOR FOR TRACTION-ENGINES.—Car1 


K. Tuor. Oslo, Minn. The inventor has devised an im- 
provement on governors in which an eccentric is shifted 
across the driving-ehaft »v centrifagal force. The gover- 


nor is arranged to insure a proper distribution of steam 


under varying conditions of operation, especially when 
to keep the initial cylinder-pressure 


and to cut off 


reversing the engin 


equal to the boiler-pressare the steam in 





exact variation of the load and pressure \ more per- 
fect distribution of steam is obtained than with the valve- 
gear now in use, cepecially as the lead of the valve is | 
varied according to the speed and to the cut-off and com- 
pression There isn ead when the engine is started; 


and consequently no back-lash is produced to retard the 
engine 


ROTARY 


| 
| 
| 


IRATE-FURNACE CHARLES GROLL, 


Rouhaix, France The vention is an improvement in | 
| 

that class of «emoke-consuming furnaces in which the 

combustible is automatically distributed upon a grate | 


having & rotary movement which is either continaous or | 


intermittent. The main improvement is found in a con 

struction of the grate-bars which provides for the air a 

series of broke of which is to in- 
’ 


division of 


| 
passages, the effect 
crease the the air 


SELF-FEEDING SMOKE-CONSUMING FURNACE. 
rhe furnace com- 


CHARLE* GRoLt, Roubaix, France, 


prises a rotary grate, which may be of the type described 


in the foregoing notice ; a casing located radinily above 
the grate and spaced therefrom; and a coal-distributer pro- 
vided with a «pring-actuated coal-ejector. A coal-feeder 
is movably mounted in the casing ard has inclined chan- | 
nele arranged to receive coal from the distributer and to | 
deliver it upon the grate. A mechaniem is provided for 


shaking the coal-feeder. The distributer enables wet 


coal to be used ; and the quantity of coal passing through 
each series can be obtamed either by varying the number 
The farnace 


of celis or by changing the dimensions 


may be operated either with natural or forced draft, 


Mechanical 
HYDRAULIC AIR COMPRESSOR 
BLL, Boxton, Mase 


Devices, 
| 


Lee E. Mircu- 


The purpose of this invention is 


| reel gear-wheel secure on the reel, a spring, and a second 


|» window with the utmost rapidity, the speed being auto- 


head is formed with a cavity and yieldingly sus- 
tains a die-plate. A plug moves diagonally in the die- 
plate, its upper end projecting in the cavity of the plung- 
er-head and bearing against the head. A spring is passed 
transversely through the upper end of the plug and bas 
its ends twisted to bear on the upper face of the die- 
plate, whereby the plug is raised relatively to the die- 
plate 

FIRE-ESCAPE.—Divanesy N. Jernavtp, Newport, 
Ky. The fire-escape comprises a reel on which a lower- 
ing-rope is wound. A lever guides the rope from the 
reel to the outside of the building and has a brake-arm 
carrying a brake-band engaging the reel, A rewinding 
device is provided for the reel, which device comprises a 


warning is given. The discharge and the operation of 
the cartridge-chambers is rendered dependent on the 


passage of a train. 





Miscellaneous Inventions, 


PICTURE-FRAME,—Henry R. Turner, Helena, 
Ark. The invention consists in forming corner-pieces 
for a picture-frame from a piece of tin or other metal by 
bending two edges of the sheet at right angles to it and 
punching a hole in the corner opposite to that in which 
the right-angled edges meet. Four of these plates are 
slipped over the four corners of the picture and then 
wired together. 

INHALER.—Lovetanp M. Francis, Phenix, Ari- 





zona Territory. The inhaler has a cylmdrical body por- 


gear-wheel in mesh with the first gear-wheel and con- | tion, in the ends of which tapering shields are carried, 


nected with one end of the spring. The fire-eecape takes 
up but litde room and enables a person to descend from 


matically regulated according to the weight of the per- 
son 

CLOTH-MEASURING DEVICE.—Jesez H. Krve, 
Escatawpa, Miss, The device is intended for measaring 
and recording the lengths of bolts of cloth or for measur- 
ing off any required strip from a bolt, and is pro- 
vided with a receptacle in which the bolt lies. The 
end of the cloth is taken from the bolt and passed over a 
roller upon which it is held by a presser-plate. The 
cloth is received by a reel supported by a standard, hing- 





leave its end free, to permit the removal of the cloth, 
The reel is rotated by gearing so constructed that the 
speed of rotation may be multiplied. The roller has a 
worm formed upon the outer end of its shaft, which 
worm engages a worm-wheel, to the upper side of which 
a registering-disk or dial is secured. 





Rallway-Contrivances, 


CAR-COUPLING.—VaLentixne Erpacn, Scranton, 
Pa, The car-coupler is eo constructed that a one-piece 


| draw-head will present all the advantages of a draw-head | 


of the pivoted-knuckle type. The draw-head is provided 


with fixed knuckles adapted to interlock with similar | 


knuckles upon the opposing draw-head. A pin in the 


draw-head can be automatically operated during the act 


| of coupling and used in connection with a link when 


desirable ; by its means cars can be uncoupled even when | 
there is little or no slack, 

RETAINING VALVE.-Josgrn S, Lapisn, Ameri- 
can Fork, Utah. This automatic retaining-valve for 
Westinghouse air-brakes comprises a cylinder forming 


| the escape for the brake-cylin jer and having connection 


by a triple-valve slide-valve with the auxiliary reservoir 
A spring-; ressed piston in the cylinder is adapted to be 
forced outward by the pressure from the auxiliary reser- 
voir to close the brake-cylinder escape. The piston is | 
also adapted to return by the pressure of its spring to | 
open the brake-cylinder escape. | 

BALL-BEARING. — Freperick H. Heata, Hotel | 
Gerard, New York. This ball-bearing for car-axles | 
comprises a spherical journal-bearing upon which a | 
series of curved resilient spacing-rings are secured. 
Balls are placed between the spacing-rings. Cage-rings 
are provided, having holes to inclose the balls partly. 


| Staples or loops carried by the rings further inclose the | 


balls, and a suitable journal-box surrounds the balls. 

AERIAL RAILWAY.—Mavrice Brocuer, Levallois- 
Perret, France, In the aerial railway devised by this in- 
ventor, a train of cars is caused to travel overhead upon a 
structure supported by pillars. The train is so construct. 


The small ends of the shields are projected into the body 
portion to hold a sponge between them and to form a 
space for the reception of liquid. Besides serving as a 
means for holding medicinal preparations to the nostrils, 
the device is also applicable to respirators or devices for 
protecting persons from poisonous gases by placing over 
the nostrils a means for purifying the atmosphere before 
it is inhaled, 

MINING-CAISSON. — Anrnony F. Lvcas, Bean- 
mont, Tex. The caisson is made in cylindrical sections 
which are successively bolted one on top of the other to 
form a continuous, tight, vertical caiseon, which is 
gradually sunk to bed-rock by hydraulic action. The 


| ed at Its base eo a8 to swing away from the reel and | caisson is provided with a boring-face. with means for 


extending the lower section into bed-rock and securing 
it therein with a watertight connection, and with special 
| means for turning the entire caisson to produce a boring 
action to facilitate ite downward movement through the 
stiffer bodies of clay. 

COTTON-PICKER'S SPRING SPINE-SUPPORT- 
ER.—Samvet C. Ports, Apple Valley, Ga, By means of 
this device the back of a cotton-picker is relieved from 
the strain of a stooping position. The support comprises 
a main bar of spring material which can be attached 

| to the shoulders. A cross-bar fixedly secured to the 

main bar near its lower end is arranged for attachment 

| to the hips. The main bar extends below the hip-bar 

| and is provided at its lower extremity with straps for at- 
tachment to the thigh. 

RUNNER FOR VEHICLES.—Cuaartes 8. Saxton, 
Blue Earth City, Minn. The runner is adapted for at- 
tachment both to straight and bent axles and can be ad- 
justed to track. An oscillating axle-clamp is provided 
and likewise checks for limiting the movement of the 
clamp, thus obviating the necessity of straps to prevent 
the body's turning over. A construction is provided 
whereby the draft will be below the center of the axle, 
causing the runners to travel emoothly and have but 
little tendency to tip or travel upon their noses. 

BALL-BEARING FOR BICYCLES. —Freperick H. 
Hearn, Hotel Gerard, Manhattan, New York city. The 
present invention provides an improvement in spherical 
and ball bearings, that is to say, bearings in which one 
of the two members or surfaces between which the 
balls run ie formed on spherical lines. The bearing con- 
sists of a hub, a cup-member fitted therein, and a 
spherical member carried by the axle. A cone member 
is fitted to the spherical member so as automatically to 
adjust itself thereon, And a series of balls is fitted be- 
tween the cup and cone. There is no binding or cramp- 


| ing action. 


FURNACE FOR HEATING SOLDERING-IRONS. 
—Groree BickeLaaupt, Manhattan, New York city. In 
| the casing of the furnace a burner is arranged, consisting 


to provide a device which will be operated by a flow of | ed as to form practically a rigid self-supporting beam or of a number of oppositely-extending arms. A support 


water to compress air. The compressor comprises a tank 


having an air-discharge valve, 


girder, so that the stationary parts connecting the pillars 


consisting of oppositely-extending arms carries a shaft 


an air-iniet pipe extending | act mainly as guides for the train and in some cases as adapted to rock in the casing and to be locked to hold 


upwardly within the tank and terminating in a valve-seat | Supports for electric wires, but are not strictly necessary | the support in a central position relatively to the burner. 
upon which is adapted to rest a valve guided in move- | for supporting the train. The rigid connection between | A furnace thus constructed is light and can be connected 


ment by the 
carries at ite apper end a float and at ite lower end a 


ripe. 


water-pan, Connections are provided for securing oppo- 


site action of the valves 4 rock-shaft having a counter- 
poise is operatively connected with the water-controlling 
vaives and the sleeves surrounding the air-inlet pipe 
PAPER.COATING MACHINE 
pros, New Branewick, N. J. Thie machine has a num- 
ber of coating-rollers arranged at an angle to each other 
ani a turning device for the paper between the coat 
ing-rollers, 
it has 


other face to the second coating-rolier 


The device serves to turn the paper after 


passed over one couting-roller, to present its 


used ar an adjunct to a paper making machine, 


ts to te 


but is aleo adapted to be used separately, if desired, | 
STREET-SWEEPER.—Atviw Brows, Aurora, Tl 
There are two principal features in this invertion which 


deserve t One ie the 


tion of 
rangement of the dirt-chamber and movable dirt rec ept 


» be emphasized peenliar comstruc- 


the main frame and the other is the epecial ar. 


which are eo constructed as to be arrenged within 


the dirt. When filled, 


a track, upon which a} 


ac ee. 


each of the s reepers to receive 


they are run out «upon rails to 
number of them are carried away to the damp; while 


placed 
sweepers to work con 


other empty rec 
The 
etantiy, thas saving 


take a number of dirt-receptacies to the 


ptacies are on the sweepers 


arrangement enables th 
time and permitting one driver 
and one team to 


damp at one tine 


AUTOMATIC FIRE-SPRINKLER.—Leroy A. Wee 


TON, Adame, Mass. The fire-«prinkler is azed in con- 
nection with a system of water pipes laid along the walle 
w ceiling of ar amd provicied at intervals with open- 
inue closed by a valve held to its seat by a support, The 
port is made in sections held together by a fusible 
t. «0 thet when the temperatare of a room becomes 


gerously high, the joint will fuse. 


of the sections of th 


causing the sepa- 


ration valve-support and the con- 
The in- 


vention is concerued with the provision of un improved 


sequent outlet of the water through the valve 
valve-eupport which increases the efficiency of the appa- 
ratus by rendering the fusible sections more sensitive 
"LUNGER-HEAD FOR ILE-PRESSES, 
win D. Trarre. and Wits ¢ 
New York city. The 
provide 


BEeNnJa- 
Lerner. Manhattan, 
thie invention is to 
which 
ancercut depressions in one face into 


purpose of 
4 tile-press 
with 


cement 


with a planger-head will 


form a tile 
which the or bonding m 


iterial is forced to 


hold the tiles effectively in the setting, The plunger- 





' . 
catch devices. 


| pressure actuated rod supports the crossing. 


| tue comprises a gravity-operated cartridge magazine 


to travel on curves or over points where the grade 
varies 

MAIL-BAG DELIVERER AND RECEIVER.—Hveu 
A. Orncnuarp, Roodhouse, Ill. The railway mail-bag 
catcher consists of irner and outer uprights counected by 


sliding on the rod, the middle of the arm being detach- 
ably secured to the inner upright by spring-operating 
A stop on the slide.rod limits the move- 
ment of the bag-catching arm. The bag can be set to be 
taken by acar coming in cither direction, a hook on the 


without shock or danger of striking the car. 


GUARD FOR CAR-AXLE BOXES.—James 8. Par- 
TEN, Baltimore, Md. As the result of continued experi- 
ments and tests on cars in regular service this inventor im- 
proved the wooden and metallic dust-guards which he has 

The present guard comprises members | 
slidable on each other and provided with outwardly ex 
tending ribs along their semicircular inner edges, the | 
entire portion of the latter, thus thickened and broadened 
heing beveled for the purpose of enabling the dust-guard 
to be easily and quickly applied to the axle. 

RAILWAY-CROSSING. — Groner P. Kerrn, Ro- 
chester, Ind. The crossing consists of two connected 
rails and carries locking-bare adapted for engagement 
underneath the raile of the main tracks. An air- 
Connec- 
tions between the locking-bolts and the rod enable the 
bolts to be moved to their releasing position upon a ro- 
tary movement of the rod. The rotative movement of 
the rod swings the crossing into the desired position. 
The crossing may be eusily and quickly operated to 
place the rails of either one of the two intersecting 
tracks in continuity, so that a train may pass over with- 
oat andne jarring. 

EXPLOSIVE SIGNALING APPARATUS FOR 
RAILWAYS.—Witsam R. Sykes, Station Road, High 
Street, Clapham, London, 8, W., England. The appara- 


tlready devised. 








having a series of pairs of cartridge-chambers adapted 
to be brought into firing position under the control of an 
escapement, one pair ata time. A pair of gravity ham- 
mers normally held raised, explode the cartridges and are 
sutomatically reset by the force of the explosion. The 
fall of the hammers is electrically controlled so as to 
render the cischarge dependent on the position of the 


| deflected light. 
The apparatus | car seizing the ring, and sweeping the bag into the car | of outwardly, thereby permitting the use of bars or 


A sieeve surrounds the pipe and | the cars can be temporarily suspended to enable the train | by a rubber tube with a gas-pipe. 


VENTILATING ATTACHMENT FOR WINDOWS. 
—Grorer M. Waoner, Philadelphia, ka. By means of 
the construction devised by this inventor, one or more 
paves can be simultaneously removed from the main 
| sash and securely held in a position enabling them to be 


Witt1am H. Wat-/a slide-rod, A catching-arm is provided with a ring | readily closed. The ventilation is accompanied by no 
| objectionable draft. 


The attachment is especially adapt- 
ed to all forms of windows having priem glass and 
serves to keep the prisms in the same position when 
opened and when closed to obtain the full benefit of the 
The attachment opens inwardly instead 


screws outside of the winiow. 


TOOL.—MeErvin W. Tozer, Dunton, Colo. The in- 
vention is an improvement in tools having handles. in 
which a number of tool-bits are carried. The handle 
has separated jaws and multiple bits between them. 
Jaws and bits have holes for receiving a clamping and 
pivot bolt, through which holes another bolt passes hav- 
ing an apertured head adapted normally to engage the 
outer surface of one jaw toclamp the jaws together. 
The jaw in qnestion has projections on opposite sides of 
the bolt which are adapted to coact with the apertured 
head to hold the tang of an extra tool, the bolt-head 
meanwhile being raised from contact with the jaw, and 
the clamping-pressure being communicated to the jaw 
through the tool-tang and projections. 


CABINET AND SAFE.—Danret N, Suoemaker, 
Caineaville, Mo, The cabinet provides separate storage- 
compartments for all materials used in baking. and a 
safe to receive the bread or cake when baked, the safe 
being so constructed that it can be ventilated or tightly 
closed, The cabinet bas a kneading-board and bins of 
simple construction, which can be locked with their tops 
uppermost and tnrned bottom upward for cleaning pur- 
poses. 

RAILWAY TICKET.—Grant 8S. Aruerron, Brook- 
lyn, New York city, The object of the invention is to 
provide a passenger, transportation. or theater ticket de- 
signed to prevent so-called “scalping” on the part of 
speculators. The ticket consists of a sheet having its 
Jongitudinal edyes folded over the central portion to 
form three layers and doubled transversely about mid- 
way between its ends. The sheet is also tranaversely 
fokied adjacent to one end in an upward direction, so 
that the folded end portion is between the other end 
portion and the central portion of the sheet, The over- 





signal lights, When the parts fail to act, an electrical 


lapping folds are fastened or sealed together. The 


ticket is to be opened only by the conductor and is other- 
wise void, 

HYDRANT. —Cuaruxs L, Burkuart, Dayton, 
Washington. When not in use, this hydrant can be 
moved wholly below the ground surface, thus preventing 
any possibility of freezing. The hydrant comprises a 
supply pipe, with which a chamber communicates. A 
hydrant pipe is vertically movable through the upper and 
lower walls of the chamber and is adapted to rotate, and 
is provided with ports through which the water may 
pass from the chamber when the pipe is in its uppermost 
position and through which the water may discharge 
when the ports are below the chamber, 

WATER-FILTER. — Emm T. Drerer, Hanapepe, 
Kauai, Hawaii. This water-filter for house use has a 
casing with a water-supply connection. A cylinder ex- 
tends within the casing and has a longitudinal bore 
therein and exteriorly connecting passages extending 
outwardly from the bore. A carbon filtering-stick in 
the bore communicates at one end with a discharge- 
passage. 

KNOB ATTACHMENT.—Cuartes J. Ericson, Salt 
Lake City, Utah. To provide a door-knob attachment 
which will secrrely lock the knob on the screw-spin- 
die and to prevent traneverse play of the spindle in the 
lock, is the purpose of the present invention. The 
knob-shank has a fixed clutch member and an opposing 
clutch member is longitudinally movable on the spindle 
but held from turning. A forked plate is arranged to 
straddle the spindle in rear of the movable clutch-mem- 
ber and to be secured directly to the door in rear of the 
escutcheon. The parts of the fork are longer than the 
diameter of the movable clutch member, whereby the 
plate alone holds the movable clutch-member from rear- 
ward movement, thereby enabling the fastening to be 
used with any style of escutcheon. 

PACKING FOR STUFFING-BOXES. — Hermann 
Kirscuntne, Berlin, Germany. The packing is made of 
asbestos threads in the form of rings, ropes, and the 
like. The invention secures simplicity in the mode of 
plaiting the asbestos threads by the help of a spiral or 





serpentine wire, attains greater elasticity, and facilitates 
the making of the packing in various shapes. 

NECK-YOKE CENTER.—Caaries W. McDonavp, 
Gallatin, Mo. ‘The invention is concerned with im- 
proved means for adjustably connecting a neck-yoke or 
spreader-bar with the pole of a vebicle. Connected with 
a neck-yoke and a clip-band having two projecting 
spaced flanges is a cam-block pivoted between the 
flanges. A pole-ring also has two spaced flanges between 
which the cam-block is pivoted at right angles to the 
other pivot-bolt. A clamping-dog is pivoted so as to lie 
between the flanges of the pole-ring and to receive pres- 
sure from a toe on the cam-block. 

MANTLE FOR ELECTRIC-ARC LAMPS.—Pavi 
Merscu, Avenue Hoche 9, Paris, France. The purpose 
of this invention is to enhance the lighting power of an 
arc lamp, the radiated heat being partly reflected on the 
carbon and partly absorbed, whereby the mantle is ren- 
dered incandescent and the arc-light given a milder and 
warmer tint. The effect of the oxygen of the air is 
diminished by the greater rarefaction of the air thus pro- 
duced in the close neighborhood of the carbon electrode. 
The mantle is made of clay, alumina, and kaolin. 

COMBINED ROCKING-CHAIR AND LOUNGE.— 
Ove A. Brown, Lawrenceburg, Tenn. The combined 
rocking-chair and lounge consists of rockers connected 
at their forward ends by a fixed foot-board, and of an 
adjustable back. A foot-rest is pivotally mounted be- 
tween the rockers beyond the fixed foot-board. A flexi- 
ble strip is connected with the pivoted foot-rest and 
back, whereby when the pivoted foot-rest is folded 
back, the fixed foot-board may be used by a person in 
the chair. 

ICE CREAM FREEZER. — Freperick P. Burr, 
Middletown, Conn, When the ice-packed receptacle is 
partially filled with the cream to be frozen, it is rotated 
alternately in opposite directions. The cream is caused 
to flow up the inner wall of the receptacle to forma 
hollow center; at the same time the liquid freezing-mix- 
ture is caused to travel in the vessel and to move up on 








the external surface of the receptacle to insure a thor- 
ough cooling and final freezing of the cream. Since the 
freezing-mixture is several degrees colder than the ice, 
a rapid freezing of the cream takes place, because only 
a thin layer of cream is opposite the layer of external 
freezing-mixture. The rapid change in the direction of 
rotation causes a very quick freezing. 





Designs, 

BROOM-RACK.—Henry C. Bormwei., McArthur, 
Ohio. The leading feature of the design is a compart- 
ment-receptacie, with standards, crosa-bars, and aper- 
tured longitudinal bars. The rack is designed for use in 
grocery stores. 

PUZZLE-BOARD.—Jamex H. Warre, Bronx, New 
York city. The board comprises essentially a maze and 
the pnzzie consists in starting from a point near the edge 
and in endeavoring to reach the center along certain lines 
by jumping alternate spaces. The puzzle or, more pro- 
perly, the game is played with a checker-like object. 

LACE-FASTENING.—Hewry A. Frye, New York 
city. The fastening for shoe-laces has its top or crown 
rounded transversely on its upper side and provided 
with a slot having a flaring end for the reception of the 
lace. 

SHIRT-PATTERN.—Wriutam Gernarpt, Manhat- 
tan, New York city, The essential features of the design 
consist in the approximately straight side edges and the 
top edge having gore-like incisions, between which is a 
concave edge and outward of which are straight edges 
running into concave edges. By meane of this pattern 
ashirt can be cut from a single piece of linen, thereby 
considerably facilitating the making of the material into 
a garment. 

CASING FOR WATER-HEATERS.—Cuartes 0. F. 
Younestrom, Pheenix, Arizona Territory. The casing 
constitutes a neat means for inclosing the heater and is 
constracted with a straight edge so that it can be placed 
against a wall. 

Nore.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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Marine Iron Works. Chicago. Catalogue free. 

“LL. 8." Metal Polish. . Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 

. Pocket Folding Umbreilas. Grove & Stover, Luray, Vt. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Ferracute Machine Co., Bridgeton. N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Acetylene Gas Generators, Lamps and Cookers. Pla- 
cer Gold Washers, Hoisters, Dredges, Mills. J. H. Lan- 
caster, % Liberty St., N. Y. 

&#” Machinery for R.K. contractors, mines, and quar- 
ries, for hoisting, pumping, crushing, excavating, ete., 
new or 2d-hand. Write for list. Willis Shaw, Chicago. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma 
chine Company. Foc t of East 138th Street. New York. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co.. publishers, 361 Broadway, N. Y. 

t#” Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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(7769) A. B. K. asks how emery paste 
or razorene is made and pressed into cakes. A. Mix fine 
emery intimately with fat and wax until the proper con- 
sistency is obtained in the paste, and then rub it well 
into the leather strap. Prepare the emery by pounding 
thoroughly in a mortar the coarse kind, throwing it into 
a large jug of water and stirring well. Immediately the 
large particles have sunk, pour off into a shallow plate 
or basin and let the water evaporate. This emery is bet- 
ter for polishing and other purposes than that prepared 
at the emery mills. 


(7770) E. W. B. writes: Ihave a num- 
ber of valuable film negatives so curled, and the gelatine 
so bard, that they cannot be unrolled without injury. 
Have tried solutions of glycerine of various strengths, 
but on drying they curl as bad asever, Kindly give a 
remedy. A. Somtimes the roll holder film will cur! till 
like a pipe stem, but if soaked in a five per cent solution 
of gelatine, and pinned on to a board, they wili be found 
quite manageable when dry. Where there are many 
films to deal with, a better way is to cut strips of thinnish 
sheet lead, each the length of the films end % of an 
inch wide. These are folded along their length, making 
grooves into which the edges of the films are inserted, 
the thumb firmly drawn from end to end, making them 
tight enough to hold them fast tilldry. Some samples 
of gelatine are so contractile as to draw the film from 
the lead grooves, but that may be avoided by making 
several aw! holes through both thicknesses of the lead 
and pinning them to the board. 
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NEW BOOKS, ETC. 


PATENT AND TRADEMARK 

A Comparative Study, with 
Tabular Statements of Essential 
Features of Such Laws. By Arthur 
P. Greeley, Assistant Commissioner 
of Patents. John Byrne & Company. 
Price $5. 

No one has made a more thorough study of foreign 
patent and trademark praciice than Mr. Arthur P. 
Greeley, Assistant Commissioner of Patents, whose con- 
nection with the Commission appointed under the Act of 
Congress to revise the patent and trademark laws of 
the United States and whose progressive spirit with ref- 
erence to improving the practice within the Patent 
Office qualifies him especially for the work in hand. 
The above entitled work, therefore, commands the at- 
tention of ali those who are interested in patent prac- 
tice, and no work has yet been published which gives, 
in so convenient a form and so thorough a manner, an 
exposition of foreign patent practice. The information 
to be obtained concerning foreign patent laws appears 
ordinarily in abstracts or in scattered notes which the 
attorney bas made for his own use during the course of 
his practice. The work that we have before us repre- 
sents an immense amount of Isbor, and the tables have 
been put in such a form that the most important informa- 
on concerning foreign patent practice may be obtained 
with a minimum of effort, owing to the comprehensive 
system of classifica'ion employed. In the first portion 
of the book, the different systems of granting patenis 
are discussed, with special chapters on the questions of 
novelty, subject matter of patents, who can apply for pat- 
ents, ete, In these pages the author has discussed the dif- 
ference between the patent practice of France and the 
United States, and has illustraved the working of the 
English patent system as well as pointed out wherein the 


FOREIGN 
LAWS. 





German patent laws resemble, in some respects, the laws 
of the United States, and in other respects the English 
system, With the laws of these four countries taken as 
a standard, the practice of other countries is discussed, 
and the resemblance of their patent laws to one or more 
of the systems first presented is set forth. Following 
this is found a set of tables where the principal coun- 
tries are alphabetically arranged, with abstracts of the 
important features of their patent laws, These tables will 
be found of the greatest service to patent attorneys. The 
pages devoted to the trademark laws explain the differ- 
ences between the laws in those countries whcre the 
property in a trademark is derived from its registration. 
and in those where the act of registration is merely to 
complete ownership, the first step to secure which was 
taken when the mark was first used in trade in the coun- 
try. The discussion of this subject is of the greatest 
value. The subject of the registrable forms of marks in 
the different countries is also treated. Again, as in the 
first half of the book, which is devoted to pateots, the 
principal features of the trademark laws are arranged in 
table form so that information can be easily found. 
In the last pages, before the index, which is very com- 
plete and adds greatly to the value of the work, will be 
found copies of the conventions and treaties to which the 
United States is a siynatory. We heartily recommend 
this work as being of the greatest value and assistance. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


NOVEFIBER 28, 1899, 
AND EACH BEARING THAT DATE. 





[See note at end of list about copies of these patents.) 





Abacus, J. P. Johnson. casbesecdncsen MEE 
Advertising device, C. T. Dukelow.............---- 637,988 
Alarm system and apparatus for ae same, 
electric, KE. F. Woodman. ... Pr ; . B79 
Anchor, stockless, P. J. Ryam...................++ . BMT 
Animal trap, J. Herfert... . 0.260. cccccccssccccvesces 637,77) 
Automatic brake, A. EB. Norris........ 0 .......+- . 658,185 
Barrel washing machine, A. Danner.. ............ 637,554 


Battery. see Primary battery. 

Battery compound, H. SEAeubeNS. &. an to 638,042 
Bearing, K. D. Woods. ‘ ceveseee. BIS 
Bearing, bali. F. M. Woods. 
Bearing, ball, 8. D. Wright 
Bed brace, J. L. Peacock.............cccccseccceeees 
Bedstead brace, J. D. Earle. 
rn Ck, Wr, Mi ancvens- conntrbhinstensbass 7 
Belt, electric, A. T. Sanden. i 
Beit fastening tool, C. F. Spe 
—_ — threshing mack ne, J. B. Bartholo- 












Taine caluspanbiteeseeneegn agubds cnasgeihed 637,760 
Bicycle. ts AI bs ctesldnatersameaitindichs ieadiel 638,112 
Bicycle, E. Rooch............... ceccrccccececseesseee (38,067 
Bicycle brake, H. Paulson...... cevecees TRI 
Bicycle or velocipede, water A. Marx.. eoeees CBB.192 
Bicycle support and lock, J. P. ioppeits. bins wo tgires . 638.121 
Bicycle tandem attachment, T. J Jermody... 637,7 
Bicycles, detachable carrying bracket for, Buley 

Wagg..... wa . BI 
Bier, J. A. St. JOaM 0.2. esceesesenes - eee CBB.OTS 
Cis Wie Mies cocccceccces cecescesacosesesceass GEES 
Bit. See Bridle bit. 

Blackboard composition, Blacknall & Jordan..... 638,008 

a oe building moles, dams. piers, ete., N. R. 

Block. signai and train stopping device, auto- 
ee eee 026 

Blotter —_— ane absorbent material therefor, H. ons 
at eich dbonctdpebendbebdatbhecess chase 7, 


Board. See. Dough board. 

Boat, life. L. W. Myers. b -sieeineine o¢ee ese GE 
Boiler. See Sectional boiler. Steam boiler. 

Boijer tube cleaners, machine for operating, For- 








syth RR Ye) Ste ep peRes oe 687,77: 
Bolt threading machine. H. P. Eilers . 687.772 
Bone black kiln, B. Eba.. pés0000 Be 688.177 
Boot or shoe, w. Burweill......... iB8, 


Boot or shoe, C. 8. Smith.. 

Boot or shoe attachment, T. Smith. 

Bottle stopper 8. Twitchell. 

Box. See Folding box. Razor box. Te scopic 
box. Two piece box. 

Bracket. See Extension bracket. 

Braiding machine spool holder, E. Mundt......... 

Brake. See Automatic brake. Bicycle brake. 
cos, Soane. Fluid pressure brake. Vehicle 
brake. 








Bread cutter, C. 8. Osborm.. ...........s..sessecesses 638. 
Bread making machine, P. F. & A. F. Bryce...... 
a Wis Monk otavedanedens css eisibensssessne 537,802 
Burner. See Gas burner. W ater heater burner. 
<a. hansom, Quinsler & McNear.................. M1 
e, dumping, W. G. Halbert...................... 638,114 
Cale ining furnace, Godtrey & sieht . 637.864 
Calculating machine, C. W. c ieveland.. . 638,097 
Calculating machine. D. J. ” Hie . 638.118 
Camera, ne penereonie. E. F. Edgec omb. . 638,102 
Can, H. Powel : . 637,906 
Car attachment. cattie, M. A. Fatman 687,859 
Car bolster, prarey J.C. Fortiner . 638,105 
Car brake, i ey EE soc ccscecs - «« OB7,.845 
Car — Lewis & EB accnceccesenevanceceses 637,006 
Car coupling, J. Meyer.. saa nctiieapumskid 
Can heading machine, J. Brenzinger..............- 687,761 





Car sign, illuminated, G. F. Bostwick.... - 638,170 

Car transom, J. Hickey....... 637,786 to 637,788 

Cars, controlling mechanism for brakes and sand 
distributing apparatus for street, E. B. W. 


SI: na6a0 «cponsiestiaaindatitedlitmnhinetidsahese 637,829 
Card lock rod, D. EB. Hunter.................00000 .. 8017 
Carding engine, Gillett & Forg.................0... 638,111 
Carding machine rubbing mechanism, Barber & 

Cromie.. ... 638,162, 638,163 
Carriage, folding baby, ¥. M. ‘Courtney dieedeadses 638,100 


Carrier. See Spool carrier. 

Ceilings and floors, construction of, C. Potsch.... 637,943 

Chair. See Dental chair. Nursery chair. 

Chale, W. B. MOAR sso ante pvnncceevececceccashis 637.968 

Channeling mgetene Cc. L. aaeee.. -. T9268 
. B12 





ay yg Cc Burress.. ee 
Churn F.C aS BP. cwccccccccncccehecageemecess yeh 687,956 
CRRSM, So Th. GUABIOT 20.00 0000s: ccccecesscéensccsce 637,944 


Cireuit closing and interrupting device, Kahlo & 






Siren syne dane c0c0s0bes een durdecucescénebeveshsve 638,020 
GE a s, CHS ccc cs cnstensdscevetunidatidascctet 637,972 
Cleaner. See Kuife or fork cleaner. Trolley wire 

cleaner. 
Clip. See Label clip. 
TT PS oe ee ee 637,876 
Clock, electric. H. E. Andersson. . 6a. 1AD 
Clock, globe, G. Jeager........ 0... ..s005.5- 637,871 
Cock, self closing gas, Erickson & Young.......... 688.178 
Collar oo A | RE re i gee . 638,008 


Corkscrew and valve for beer pumps, combined, 


ie, SPN « dnctentakuntntbhehdineaécecscnessxee 537 82H 
Corn sheller, L. E ww Pol © ee . 637,900 
Corrugating machine, Kronquest......... 637,875 
Cotton gin roller, D. 8 Evapin Ee setts abating 637,922 


Coupling. See Car coupling. Pipe coupling. 
Pump coupling. Rod coupling. Thill coup- 
ling. 


Cream separator, centrifugal, J. H. Apen.. padetadhtva 637,758 
Cue, parlor game, H. C. Lebmann...... -«» BIST 
Cultivator, swivel action, F. M. Higgs.............. 638,119 
Currents, system of distributing aiesussines, E. 

a Fe, SN, can antawaennsc ewesuccetposuaete 637,819 
Curtain pole. J. F. Gebhardt.................... .. B19 
Cushion. See Spring cushion. 

Cuspidor, R. H. Johnson..................600- «+ 687,790 






Cuspidor,. adjustable, J. C. Meader.. 
Cutter. See Bread cutter. Tobacco cutte: 
Cutting machine, J. J. Rigney.............. 
Decorticating machine. A. Price wie 
Dental chair, G. T. Higgins...................... . 
Dental saliva ejector and tongue depressor, J. 
POF... 0... occcccceccens spgcessvesces , 
Desk, detachable trank, W. H. Scully. 
Digger. See Post hole a> 
Direct acting engine, K. C. Meissner............... 637. 
Door lock A. Schmertz. 
Door stop aad fastener, J. D. Postie................ 
Dough board, FE. Sargen 
DP aught connection, 

















Draught equalizer, \ 
iy tter b 
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EDUCATION BY MAIL 
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Store Ladders. 
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For Turning Axe, Adze, Pick, 
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ger, File, Knife and Chisel Han- 
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Porch Spindles, Stair Balusters, 
ee and Chair Legs and other 
irregular work. 

&®™ Send for Circular A. 

The Ober Mfg. Co., Chagrin Falls, 0., U.S.A 


THE EUREKA CLIP 
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1999 Ruby St, - Rockford, Il, 


Van Norman Duplex Milling Machines 
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+ n ac er- 
tical § indle ie Milling mae To ane 
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and fixtures. 


WALTHAM WATCH TOOL CO., 
Springfield, Mass. 


P8u USE GRINDSTONES ? 


{f so, we can suppiy you. Ali sizes 
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we make a 


D em ber, 
—— selecting stones for all spe- 
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The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 
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Dredgings, means for disposing of, A. G. Rose.... 637,947 
Drill. See Grain drill. “tprocating drills 
Driving ————_ A. E. Norris...... 


Dryins wheat, etc., cneninabens “tor, J. Cc, reba Stan. 

I venu'csas Gu thon s igatehnead chabse dete ie 

Dust pan, A. J. Vroman..............c0cccceeceeneees 

Dye, black azo, G. Koerner........ 

Dynamos from car axies, means for driving, bs 
ie OCs. oaks tieksaheohnas Bde ctts e.ae> 


Electric heater, E. K. Gold...................0.). 
Electric hight and making same, ‘incandescent, 
L. Voelker........... bectll 
Electric machine. dyuame, W. B. Sayers... aeeay 
Electric meter, E. 8. Halsey. 4 ; 
Electric switch, t. A. Merrick. or 
Electric oe Perkins ‘ s regonm g.. 
Electric switch, H. P. White..................: 
Electrical cut out, C. G. Perkins. edn ctes 
Electrical cut out apparatus, L. Andrews honsovene 
Electrical distribution system Andrews..... . 688.085 
Electrical distribution system, kK. B. W. Reichel. 687.8 
Electrical distribution system, Wilson & Cater... 638,157 
Electrically moved apparatus, means for con- 


trolling, G. E. Sautter. . 638,150 
Electricity, chemical generator of, E. L. Ander. 
son... .. 638,083 


Electrohygienic apparatus, A. & A. Schneider. 637 833 
Electrolytic or kindred ipparatus, liquid feed 


device for, H. Carmichael 637.851 
Electromagnetic instrument, G. E. L. Grabe...... 687,778 


Engine. See Carding engine. Direct acting en- 
gine. Gas engine. Rotary engine. 


Excavating machine, J. ¥. Kazmir...... 637,003 

Exhibition and musical SPEED, © Swan na De 
Lamprecht . 687,90 

Extension bracket, W. A. Nordyke.. genbibysdecs Ge 


Feeding mechanism, C panes 
Felt, plastic, A. Gentzsch. 
Fence. flood. Waldran & Wille ey 

Fibrous piants, machine for } eee, o eS. Lene = 82 
Filter, Benjamin & Jackson , 38, 167 
Fire escape, F. M. sepere. 








Fire escape, 0. A. Treadway.. 
Fireproof partition wall, v WO...» «ss cucctcens 687,906 
Fireproof window, Voigtmann & vomasey eceee, BIG 
Fitting or draping stand, J. A. Ondrak............ @7,971 
Flagstaff truck, D. P. SUED. ..w svaavboakidarad 638,005 
Flashlight device, C. W. King... .............<c000. GT,500 
Floor mat, C. Schmitt. 638,030 

joOors, means y securing ceilings, floorings, 

etc., to solid, Katz.. ‘ 637.086 
Flower pot, adjastable. Kh. B. Burke.. .. 637,763 
Fluid beating and sterilizing apparatus, Water. 

house & Forbes.. os «oe RB, ive 
Fluid pressure brake, H. O. Mulier........ 638,025 
Fluid pressure regulating mechanism, EB. H. . 

WON, 0< cannes. ninsveennateedeer ste ++» 687,980 
Flushing apperatas, IW. Berry. seagthocaséaetes . 68,0 
Folding box, F. R. Vernon..............++ evecess, OB7,.888 
Forging, drop, w Dy PR capa nn on: nn Shasenndens 637,742 


Fruit package and method of pac king fruits for 
shipment, A. M. Augustine.. 637,844 

Furnace. See Calcining furnace. Ore reducing 
furnace. Smokeless furnace. 





Furnace, Brown & Tanner... 638.089 
Furnace for pa pulv erized mee or the like, 

J. B. Arch ; . CRIM 
Fuse wire bolder. A. Peters in edneenendeased ee 
Fusible plug, C. G. Perkins................6..+- OST, 
Gage. Pressure gaye. Tym pan ease. a: 
Game apparatus, EK. L. yy jams. he 637, ORL 
Garment edze protector, M. Weber........ 688. 1%. 
Garment stiffener, A. P. iaeien w pt 4 
Gas, apparatus for manufacturing, | L. 8. Davis 7.8 
Gas burner. A. Buerkie.. .. -.. BT 849, ai. 850 
Gas burner, P. B. _— PERS OES oA 608.044 
Gas engine, F. Rap . a adcecebti. cCurae Ge 
Gas. generating pean Jene. EJ. . Dolan............. GBM 
Gas generator, acetylene, W. Roies. seeees GHBLO8 
Gas generator, acetylene, J. TA ag eneveee, OTS 


Gas generator for stoves, oil, L. Yane ncey.. seoasneaell 
Gas generators, carbid coniainer for acetylene, 
W. Ide 


Cc. Mn. csv ccsececenccestsensesecesesctss k . 7,004 
Gas washing or scrubbing apparatus, 8. 

Chandler. wees s+ 688,005 
Gate. See Railway ‘gate. Swinging gate. 
Gate, T. P. Gallup............ stsseurvererensseeeeees 638,008 
Gate opening device, M. EF. Fassett................- 687 927 
Generator. See Gas generator. Steam genera- 

tor. 


Glass articles, manufacture of. P. T. Sievert...... 637,800 
Glass grinding and polishing machine, A 


Marsh... Sebi vies 7 881 
Gold washing apparatus, ‘J. H. Feiiows... ....... 6857 861 
Governor, automatic, O. Hughes.... ........«+.. 638.016 










Grain drill, Denyes & Schutt.. 

Graphophone cylinders, holder or “support for, 
F BB. BROPROR. ... 25-0000: 

Grinder, sickle, A. L. Reiner , 

Grinding machine, cutlery, 


Grinding mill, W. F. Davi 
Grinding process, grain, P. & H, The’ 
Grubbing machine, woodnood & 0’ Donne : 
Gun sight attachment, B, BH. Darling............. 

Guns, recoil mechanism ML automatic machine, 
Dawson & Silverman... ...... 6... ..seseceeeeeeenes v 
Hair crimper. F. W. peprocder... . occhabeghaite duce 638.031 

Hammer, power, J. A. Mo , 
ammock support and shalses tent, B. Diggins.. 638,174 

Handle. See Saw handle. 

Handle bar and post adjustment, J. Wiggins .... 638,156 

arrow, J. Ashcraft. s oniiehnet 537.989 

arrow, wheeled, W. 0. Pbilli 8 














arvester qrovater. grain. G. W. Beanm............ GB7,915 
darvester sickle, C. 5. Bone.. pebennhanevei #37548 
Jat and coat holder, G. W. Chester............... 638,196 
iat conformator, Mayer & BENG, kan. vccovarnsqe 638,023 
Jay and stock rack, combined, 8. H. Petro........ 638.9" 
Hay rake, J. Macphail.. 637,807 


Heater. See Electric heater. Submer-ed heater. 


Heater, P. F. Mot ‘earey 
Hinge, spring, G. Chandier. 
Hitching device, c Jacobs... 





Hoeing orc ultivating machine, J. F. Carroll. 
Horseshoe, elastic tread, W. R. Howe........ 
Horseshoe, soft tread, W. E. Williams 





| Hubs from tubular blanks, machine for forming 
wheel, F. L. Moore : 658.188 
Ice cream freezer, J. P. Perkins span .-. 687, 8e8 
Ice creeper, G. W. Rush 688.060 
Incandescent mantle support, F. W. Poland 637 942 


Incandescent manties, machine for. inserting 
shirring strings into blanks of, B. Von Bultz- 


ingslowen..... 638.004 
Incubator heating apparatus, A. W. Bessey. 63s 168 
Inhaling apparatus, J. Weichmann............. 637 960 
Jack. See Track jack. 

Jack, W. T. Reed. béoe bbs cagendecsn nerges 637 M5 


Jar. See Preserve a. 
Jars, bottles, etc., closure for, A. L. Weissenthan- 








Boba cccccccvsescr<0es snpteresescsoestecscccstoes 637.981 
Journal box. car axle, F. Tho mpson.. eeeees GBBOTT 
Keyboard rail protector, L. Bernard.. seein . 638,086 
Kiln. See Bone black kiln. 

Knife or fork cleaner, A. Rantala onde csishaesihen an 
Knitting machine, H. Clarke... . 638, 006 
Knitting machine step motion, ‘circular, W. J. 

Ferris nse. cones ; . 687,929 
Label clip. T. Boville ccoces GL 
Lamp, acetylene, Sunde riand & Marshall.. -- +» 638.158 
Lamp, are, i. R. Prentiss...... 637 825 
Lamp, electric are, Jobnson & ‘v underlich.... 638,125 
Lamp, electric are, G. L. Moye 637 8868 
Lamp for signaling purposes, ti G. G. Wilkins. 7.912 
Lamp, gasolene, J. W. Hile... " 638, 198 
Lamp, hydrocarbon incar descent, D. &. Wil 

Nams , , 
Lamps, carbon holder for electric arc, F. 8. 

Worsley.. oe . 
Lamplighter, time, A. Jobnson. a 


Lathes, etc., compound rest for engine, BE. Karle. 637.769 














Lawn trimmer, B. F. Martz. : . & 
Letter press, M. G. Lewis LE SE 637 S79 
Life preserver. F. W. Jurgse hat sad cgteeee .... BIN 
Light. See Electric light. 
Lightning arrester. T. B Huaghes.... 637,74 
Linoleum, qveprees for use im manufacturing 
Sg ayers eae 638.071 
Lip turning machine, J. B. Hadaway. ceveees 638,010 
Aquid discharging apparatus, W . Rice. .. 638,207 
wock. See Door lock. Seallock. W tndow lock. 
acomotive with coupled bogie. C. Hagans.. .. 638,115 
Log recorder, electric, L. T. Jones, Jr ~» 0» G3i,OR2 
—_— and filling carrier therefor, J. H. Nor- = 
oom plaber i stick motion, “D. B. Syme. . BSUS 
sabricator. J. A. an ~~ ana cean habdeenedal 638,061 
Man head, BF. C. Darley.. ads Ge vpenedacece ° 7 855 
Mat. See Floor mat. 
Match box filling machine. A Cpaieee. . coeceses COB,108 
easure, rotary lumber. R. 1.. Clevelan . 8,008 
Measuring vessel draining stand, A. D. a 637, O63 
Meat mixer, F. Cowin. 637,765 
Meter. See Electric meter. Oscillating meter 
Rotary meter. ‘ 
a MFI, cicsacessecsvandessccc--cccseces QED 
Mill. See Grinding mill. 


Mixer. See Meat mixer. 
_. See Tasvine eevee. bi nie . 
otors, apparatus for indicating direction oF ro- 
tation of, H. Kabler...... ... GB7,873 
Mowers, adjustable ball-bearing for lawn, = 
Deck.. - 637,987 


(Continued on page 388) 
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Scientific American. 








yourself for 4 bett. r , pesitien 
and a successful career 


Without Loss of 
Present Salary 


We guarantee to make you & 
chanical or Architectural! Drafts- 
man, Commercial Uorrespondent, 
Stenographer or Book-keeper, et« 
The terms of payment are within your 
reach, no matter how small yoursalary 
Write and state the sabject you wish 
to stady, and let as adviee you 
Tue !ntoreational ( ~ sy Seheol, 
Hox 942 Serantea, Pa., U. 5. 4. 











Electric Carriage cea 
15 Telephones 5.9 
elegrap Outfit 3-32 
BS Medical Base ric 3.95 
Battery Table Lawps. 3.00 
! * Railways, 2.9: 
Necktie Lights, 79 
Miniuture Electric Lamps, 30 | 
Agents Wa a Send / Ne ‘atalogue. just out 
OHIO ELECTRIC WORKS, Cleveland, Ohie 
Headquarters f Electric Novelties, Supplies, Books 





‘““NOT HOW CHEAP 
» BUT HOW COOD.”’ 
ne Wor Meltde Wick 
loan-Genten Hardweed PD,.- 
name Valleys . 


Sod Web lem Con Ha 
wad Dynam 


THE TAPER-SLEEVE PULLEY WORKS. Erie 


Pa., U.S.A 


For Heavy Continuous Work 


every machine st I mmend our 
Power Pipe Thre adies and ( ate 
ting Machine. Cones are central 





‘TT machife, equalizing the weight 
Wi hin the cones are comp nd gears 
giving six changes of speed Gears 
equire extra spac iT pre- 
ected from dust mu Chasers 
an tb were th a removed, 
another inser a {owt ot ate D- 
ping machire na ita 





THE MERREL L MPG. < o. 
501 Curtiss Street, TOLEDO, CBr. | 


A DESIRABLE HOLIDAY GIFT 
DR2PER’S 


Standardized and Warranted 


a correct and continuius record 
in Ink on a weekly chart 


Gives 





i?” Write for particulars 


THE DRAPER MFG. CO.. 
152 Front Street, New Vork. 


MORAN FLEXIBLE JOINT 


for Steam, Air or Liquids. 
Made in all sizes to stand any desired 

pressure Send for re ead price ide 
Moran Flexibie Steam joint Co., inc’d 

lai Third Street, LOUISVILLE, KY 


DON’T LEAVE YOUR KEYS 


in the front door Fasten 
them to the pocket or waist- 
band with a key chain secured 








by the Impreved Wash- 
burne Patent Fastener. 
Siilps on easily, grips like grim 
death. don’t tear the fabric, 
rele ased inostant!y By mail, 
cents Catalogue of ther 
novelties 
MERIC ‘AN RING CO. 


Box P, 


WELL: 


Over 70 sizes and styles, for drilling either deep or 
shallow welis any kitfa of soil or rock Mounted 
on wheels or on sills. W ith engines or horse powers 
sim ple and «=6Curable Any mechanic can 

Send for catalog 
Behance, N.Y. 


if y you u wat the best CHUCKS | buy Westcott's 


Double Grip 
ittle Giant 


Ww aterbury, Conn. Conn, 


DRILLING 
Machines 


Strong, 
operate ti easily 
wW i L JAMS BROS., 


ttle Giant 
brit i Chucks, L 
Dr Chucks 
Improved 
Oneida Drill 
Chacks, Cut- 
ting 
ChucksScro!l 
a Combination 









Lathe Chucks, Geared 
mhination Le he Chucks. Plain Universal Lathe 
Chucks, Inde dent Lathe Chucks. Made by 
w estcott Chuck Lee One ida, NB. Woo Ue & Ac 
. logue i ench, Spanish or Germar 
Finest PRIZE a ane EXPOSITION, 1-3. 


—— Durable and Efficient. 


REEVES” 
Variable Speed Counter Shaft 


fo r securing any speed without change of belt 


Powerful 











r lows of time Specially adapted for all 
kinds of experimental machinery, Printing 
Presses, Motor Carriages, lronworking Tools 


Woodworking Machinery. or any and all ma- 
chines requiring a chanwe of speed or feed 
tw Sena f han lovmety wiuetrated 
Catalogqus S.A free 


REEVES PULLEY CO.. Columbus, Ind..U.S.A 


The Paint of the Future! 


TOCK BROTHERS 
R.1.W. Damp Resisting Paint 


Th paint is the only protection against 
vat. Dampne sand Deeny. Can be 
plastered on and will hold absolutely. Price $1.2 per 
gailon in barre liom ¢ 


67, ion. tae Went ‘iicadwan New York. 





STABLISHED 18 


THE DEFIANCE MACHINE WORKS 
Sint?) + DEFIANCE.OHIO.US 

Seahic tance oF resbarty 

WOOD WORKING MACHINERY 

FOR HUB, SPOKE WHEEL BEND 

Nc WAGON CARR AC st. SHAFT 
POLE . sf 

HANS R 

LARGEST LINE IN THE WORL . 

SATISFACHION GUARANTEED 











Friction-¢ lath | 


Recording Thermometer | 


| Sofa and bed, W. T. 
| Soil breaking machine, W 
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Camera 


With its many superior attractions 
to amateurs is recommended as a 


Holiday Gift. 


Mowing machine, M. B. Hayes sesesececeee Gy 
Musica! instrument, B. E He shardas. ‘ : 68,000 
Musical instrument, J. A. Weser 638,082 
Necktie holder, G. A. Pond 637 823 
Neostyle, cylindrical, J. W. Campbeli OT 74 
Nursery chair, W. H. Westor 7,911 
k, A. W. Hollutay 688,058 | 
ck, &. S. Rosa 638,146 | 
BE. J. ‘Timmons BUTS | 
exulating device. Frost & Biddle G17 | 
container, motor, Vivinus & liecht éas, 190 
(pre reducing furnace L. Correa . ee 
Ore separator, electromagnetic, F ee eu. 
Oscillating meter, A. Lotz 668,065 
Oven, baker's. P. W. Klein 637 808 
Oven door, L. Leu 637,805 | 
Oversboe, P. J. Batchelor 638, 164 | 
Packing, piston rod D. Philp 608,138 
Vad. See Collar pad ; ; 
‘addie for boats, bow-facing self-feathering, J. . 
eae Walker. hg NE 638,081 most acceptable 
Padlock, permutation, C. Studer (8,076 
Pan. See Dust pan 
P wine g repair plant, portable, F. A Eethering: an, wn 
Pen bar banking zinc, K. M. Jillson - VT 
Pencil ider, L. A. & W. H. Parker ‘ pe “a0 . 
Phorometer, J. F. Byington is ee e985 
*hotograghic shutter, E. F mesgenenees . A, ‘ e > 
Pano tuning pin, L. Waiker . 638,154 Adlake Repeater, rapid action magazine, $5.50 and $8.00. 
Pipe coupling, Hi. F. Noyes . 687,888 | Adlake Regular, with 12 light proof plate holders, $10.00. 
ipe thread protector, W. Hesto ’ 68,117 : , : : 
Pee Die bbe ete Adlake Special with 12 light proof aluminum plate holders, $12.00. 
Groeb .. +» O87, 805 . 
Pianter, corn, J. i Ayers Sass | Sent express prepaid to any part of U. S. 
P E. F. Murray... 637,909 
Plow, Potnam & Maxfield ;, 68 | Send for catalogue. 
Pneumatic tabe ends means for connecting, I 


PV. Smith 
st hole digger, W 
*ostal car bag catcher, T 
t See Flower pot 


I Rits hard. 
I 
I 
Potter's tool, H. K. Headley 
I 
I 
i 


E. Hendricks 


ttery ware brushing apparatus, D Enane 
ing booth Ss. Fu 

er therefor, J k ‘len yre 
Printing press 

B. Heintz 

& Overbury 
slauson 


,oultry fatten 
*reserve jar or cov 
Press. See Letter press 
e gage, differential, ( 

ary battery, Blhumenberg 
up and furnitare, W.G 

platen, M Barber 
w making, J. 5 


Pressur 

vr n 

Printer’s lock 

I z machine, 

Py nting plates, machine f 
cat . 

Priv ¢ preas, §. G. Goss 

Printing press, R. Miehi 

Printing purposes, zinc 
zel 


Dun 


bed for, Burlich & Wal 
rism lights, machine for grinding, F. C. Soper 
ling boats, means for, H. H. Fefel 
‘runing implement, Herwick & Lonergan 
bFulley, expansion G Wernicke 
Pump coupling, air, H. K. Austin 
Pump regulator, steam, W. A. Wood 
Pump valve mechanism. T. J. Barbour 
Puzzie, A. H. Kopetschny 

t mpound, tasteless, A. Weller 
ay ar stock rack 
Quesen berry 
oas-tie, O. M. Knox 
Warwick 


| 
Prope 
i 


Railway 
Railway cate, R. J. Tatham 
Railway, pleasure, H. Funk 


Railway, surface ontact electric »bertaon, 
Ir 


D. Re 


Railway ties, ete., device for extracting, A. Zet 


Railways, pneumatically operated contact shoe 





for electric, 8. H. Libby 
See Hay rake 
box, safety. F. Kamofe et al 
cating drill, A. KE. W. Meissner 
ler recorder 
V ; t 
Keel for anglin > A.J. Arnold 
Rein holder driving A. Mendenhall 
Relay and distributer, combined, K. Himrod etal & 
Retort door and means for closing same, J. B 
Houston 
Rod coupling, Hinkle & Ashmore 
Ruofing, sheet metal, H. O. Reese 
Kope controller, O. E. Osborne 


Rotary engine, W. L. Casaday 

t gine. J. 1. Darragh 

Rotary meter, lL. Smith 
«,.C A. Meadows 

Reser berg 

nposition for removing, V. ( 


Rotary et 


Ruler. M. 


Kust, co West 


Saw guide, adjustable. Fox & Meredith 
Saw handle, detachable, J. M. Mariner 
Sawing machine, J. Gillies 

Scale, drawing, J. Ditson 


See Window screen 
Screw driver and holder, G 


Screen 


Hoepner 


Seal, A. B. Schotield 

Seal lock, W. K. Edgar 

Seal lock, W. F. Traves 

Sectional boiler, 8. E. Porter 

Separator. See Cream separator. Ore separ ator. 
Separators for ore, coal, ete.. feed chute for, 


Pardee 
Sewer pipes or traps, clean-out for, J. J. Phelan. 
sheave, self-lubricating, 8. Mattson 
Sheller. See Corn sheller. 

Shutter slat holder, W. G. Smith 

Sickle head, B. F. Williams 

Sign, changeable electric light 
eon 


rripp & Stepher 


Signal. See Visible and andible 
signal 

Signaling, electrical and selective, J. A. Barrett. 

ittachment, H. C. Hoizheimer 

Skirt protector, G. 8. Hense! 

Smoke consumer, Morris & Norrman 


Smokeless furnace, C. Timmann 


Rolf 
M. Wilke 
Soles with plugs, machine for srovidinns leather, 
A. Groeschel 


Block signal. 


Singletree 


Speed reducing mechanism, 8. L. Gould 
pen ¢ carrier J. Sommer 

Spo ww webs of paper, H. L. Cowles... 
Sprayer, L. N. Johnson 


Spraying apparatus, W. H. Rice 


Spring cushion, H. A. Moyer 
Stacker, pneumatic, J. A. Walsh 
Stamp, band, RK. H. Smith 


Stamps into strips, machine for cutting sheets of, 
Hewitt & Bridoux 














Stand tting or draping stand 

Starting J. W. Gibbs 

Steam boiler, water tube, J. B. Furneaux 
Steam generator and superheater, H. Cruse 
sterilize oO. H. & W. M. Jewell 

stirrer, portable pneumatic, W Dobson 


J.M 
St : 


Leilieh 





nechanism, F. T 
om 





Ste See Bottle stopper. 
Stov il Q. Hood 

Stove, A. Ohnemus 

Stove, camp, C. V. Kuder. 


Sot 
Submerged heater, E. J. Byrne 
Suspenders, A. Coleman 

Swinging gate, J. A. Hamelback 


“witch. See Electric switch. Starting switch 

Switch mechanism, electrically operated, 8. L. 
Foster . 

Table, W. H. McHugh 


rank and tank beater, combined, Pawley & Mil- 
ler 

Telegraph melromen, J... Cutler 

Telephone circuit, . Moller 

relephony bd ut 

releseopic box, hinged. ¢ }. Russell 

rerminal head box, H. BE. Procunier. 

rhill coupling. W. Gepford 

ie. See Railway cross tie 

re setter. C. &. Smith 


ires, apparatus for applying vebicle. B. F. 
Kenna 
res, etc.. valve for pneumatic, 0. J. Brown 
mace cutter, plug, W. W. Holliday 
bacco pioe, Kurth & Masters 
bacen prier, plug. D. M. Bonar 
e st\ffener for footware, F. A. Finch 


T 

I 

' 

’ 

I 

I irtificial. H. D. Justi 
rracing instrument, FE. F. Chase 
lrac a k, Kintner & Bonhan 
I 

I 

I 

t 

1 


oth 


ransformer, constant current, R. Fleming 

rap. See Animal trap 

rapeze, revolving, A. Stirk 

read for wheels, stairs, steps. etec., 

restie, extensible, FE. C. Bishop 

rimmer see Lawn trimmer 

rolley, Merrill & Woodsome 

rrolley wire cleaner, R. Dunning 

Trousers support or stretcher, A. L. Ross. 

rrae :. J. H. Hartzell 

Truck for driving up creeping saenay § rails, Case 
& Mayhal! 

Trunk, G. A. Boylston ae 

Torbine motor, N. Nilsson 

Two-piece box, M. Armstrong.. 

Tympan gage, O. JOMNBOM........ 6.666. e sce eenes 


(Continued on page 885) 
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688,052 
638,088 


68, 186 


637,951 


637,857 


GAR 082 
657 822 
638,057 
637.49 
637,91 
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637 Sl 
AR, ta 2 | 
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1S 
7 250-254 South Clinton St.. 








Yes, you can, We teach ELECTRICAL 
ENGINEERING at your bome by mail 
at a cost within the reach of anyone. No 
matter where you live. if you can read and 
write, we guarantee to teach you thorough- 
ly. Our Institute is endorsed by Themas 
A. Edison, and other prominent men of 
the coun ry. We teach also Mechanical 
Easinceris ° seockapicn! >t Sp 

esign. legra ® Ble 
Tele Resse allways, lec- 
tro-Therapeutics, Electri ining. 
ete., mail. Write for Catal 
z State subject_ you wish to study. 
The Electrica Engineer Institute 
ot Corre- 


Jemtacrt, CO nal Eagar oa 


spondence 
Cm ASB tay Mysore CW Film ~~ mars Instruction, 
“TS be of qhFET Dalal Ts Wise whe deena am Dept. A, 


120-122 Liberty St., 
New York. 


Eel 640care 
a fac 


:| The “Wolverine” Three Cylinder Gas- 
oline Marine Engine. 


The only reversing and self acting 
gasoline engine on the market. L 
engine for the power built. Pract = 
no vibration. Absolutely safe 
Single, double. and triple marine 
and stationary motors from to- 
SH. P. 2" Write for catalogue. 


WOLVERINE MOTOR WORKS, 
Grand Rapids, Mich. 


They Stand High Pressure. 


The Hercules Seamless C opper Floats and 
Air Chambersar e made specially for Steam 
Traps, Receivers, Condensers, Steam Pumps, 
ete The original seamles goods. No 
imitations, Catalogue No. ? Free. 

Les Float Works, p Springteld, | Mass. 
















Herc 


== TAKE AN OLDS 


Gas or Gasoline Engine, put it 
on your work and if 
it does not fulfill our 
claims and aatisfy 
you that there is no 
| better engine onthe 
market, send tt back 
without expense to 
ou, Our electric & 
tube igniters are un- 
surpassed. Our self 








contained engines are most convenient. Free illus. ontal, 
OLDS MOTOR WORKS, Detroit, Mich. (Office and 
“aetery); and Lansing, Mich. (Factory) he 


VOLNEY W. MASON & CO., 


; | Friction Pulleys, Clutches & Elevators | 


PROVIDENCE R. I. 


‘Buy Telephones 


THAT iy GOOD--NOT ** CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our — 
tee and instruments are both goo 
WESTERN TELEPHONE CONSTRUCTION “co 
Chicago. 

Largest Manufacturers of Telephones 
exclusively in the United States. 











PRINT 
YOUR 


OWN 
CARDS, ete. 


. wi sis cular or Small Newspaper Press 
canes | $5 PRESS ¢ Typesetting easy. Money 
637 94 | | maker or saver, aos y met for catalogue, presses, ty pe, 
69.115 | Paper,etc. THE PRESS CO., Me iden. Conn. 
ex.ow | Roper's ‘New Engineer's Handy-Book 
7 for STEAM ENGINEERS and ELECTRICIANS. 

boy Thoroughly revised, rewritten and much enlarged b 

ft S84 EDWIN K. KELLER , and CLAYTON W. PIKE, B.S 

628° 152 | EX-President of the iulecerte val Section of the Frank 
on | Institute. &mopracing all the recent improvements in 


| the Steam Engine and giving full instructions for the 


637 89 

o.109| CARE and MANAGEMENT of an ELECTRICAL PLANT. 
637.834 Nearly 990 pages, 525 illustrations, over 700 main sub- 
504 | jects, 222 tables, and 645 5 questions most likely to pe 
oom asked when ander examination before being licen 8 
pon on an engineer. 

6A R00 Full leather, m git Te ra st izle, $3.50. 
oe Send for ¢ ) ~\, 1022 Market St.  Piiiedeiphia, Pa. 
is 048 | 

ROD 

7 923 | 


SO 


773} 


FBR OBS 
637 B06 
687 BAT 


637 812 





CAN | BECOME AN ELECTRICIAN 











THE ADAMS & WESTLAKE CO., 108 Ontario St., Chicago 


iF you ! SHOO’ A RIE Fr 
Pistol or Shotgun, you"l) make a Bull's 
Eye by sending three Ty ptampe for 
al Hamd-book as panes 
E. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets, Men- 
tion SCIENTIFIC AMERICAN. Cn 
IDEAL MFG. co., NEW | HAVEN, | CONN.. U.8 








Using ENGIN ES. 
‘‘oal Gas, Producer 
Gas, and Gasoline di- 
rect or the tank, 
lto #@ H. P., actual. 


The ferincteld 
Engine Co. 
21 W. iW aabiaton St 
Coogee « oO. 

























This beats Wind, Steam, or Horse Power 
We offer the WEBSTER 2<¢ actual horse power 


GAS ENGINE 


for @150. lees 10 per cent discount for exsh 
on interchangeable plan. Built of best mai 
Made ‘p lots of |\" therefore we can make the 
Boxed for shipment. weight 800 Ibs. Made tor Gas 
or Gasoline. Also Horizontal Engines, 4 to 30 b. p. 
WEBSTER MFG. CO., 

1074 West 15th St.. Chicago. 
Eastern Branch: 38D Dey Street. New York Cit 
Southern Agents: Boland & Gschwind Co., Lt 
So. Peter and Lafayette Sts.. New Orleans 


AIR BRUSH 


cial Catalogue 


Write forS 


We are making and eulins 
the best Art Too! in use. ~ 
lies color b; t of air, ena’ 





Circulars free. Address, 
AIR BRUSH MFG. Cco., 


80 N u Street, 
Rockford. | il., Ui 8. A. 


ART ‘WorK. 


Sane 8 BUNCHES & DIES 


LIGHT MANUFAC 


Auitomopites PART Sror SAME 
SPECIAL MACHINERY NQ 
OTTO KONIGSLOW-45™ Al 





. HANDY Se 


Pietsch's Alcohol Blowpipe Lamp, adjustable for rough 
or intricate soldering, and hardening and tem peri 
small tools. Made of polished brass in two sizes, $ $1.0 
and $2.00. Sent postpaid on —— t of price. 
H, Pietsch, 207 Clarkson St., lookin, N. Y. 








Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,.N.Y¥ 





DAY AND NICHT 
while time endures, there is hourly need 
for knowing the correct time. 


Ruby Jeweled 
Elgin Watches 


have a lifetime of accurate service—the 
test of thirty-five years having gained 
for them the title of 


“The World’s Standar 


Sold by jewelers ever re. An 

Elgin watch always the word 

“Elgin’’ engraved on the works— 
guaranteed. 


\* 





Send for new free booklet. 


ELGIN NATIONAL WATCH CO., Elgin, tit. 








A FILTER THAT WILL NOT FAIL! 





Among al!) the devices of modern times designed to purify 
drinking water, there is not one so scientifically perfect as the 


BERKEFELD FILTER 


which gives a continuous flow of pure water in large or smal! quantities. The 
cylinder is made of INFUSORIAL EARTH, which retains all minute germs and 


hoa 


and cl) d as often as neces- 





impurities. The cylinder can be easily r 


purest of water guaranteed. 








sary, and taken out and boiled for sterilization purposes. Rapid filtration and the 


Murtrated Catalogue and Price List on application. BERKEFELD FILTER CO., 2 Cedar St., New York. 


— 
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Uncle Sams 
& © vaminatie ng 











for Civil Service appointments will soon 
be held in every State. 9,000 ap- 
tments last year! Chances 
even better for appointment this year. 
The National Ce dence Institute has pre 
pared hundreds of applicants who have received 
early appointments. Instruction exclusively by 
mall, Particulars about all Government pos 
tions, salaries, dates of examinations, free. 
tC Write to-day. 
National Correspondence Institute, Io 
28-66 Second National Bank Building, 
Washington, D.C. 










New Microscope for Nature Study 


and for use in the Examination of Ores, 
etals, Woe re, etc, 
Queen Acme No. ie 1 Ocular and 
in. objective roe 
ing power of. about 100" diameters, 1 se 
12 prepared slides of insect paris and gtiner 
interesting specimens, al! in case, 816. 
Ask ean nearest Optician for a 


QUEEN & CO., tne. 
pone Sie. ps oss Instrument Works 


h tSt., . 
Write for Circular. °S9 Pitth'A ves, ie Pork. 


Important 
— Books. 


Chemical and Metallurgical Handbook 
for the use of Chemists, Metallurgists and 
Mini Engineers. By J. H. Cremer and G. 
A. Bicknell. Second edition. I6m0, leather 
Pocketbook form. 337 pages. Cleveland, 1s, 83 00 


Chemistry. Outlines ot industrial Chemistry. 
T ok for Students. By Frank H. 
ren Svo, cloth. 541 pages. SP Niusteatlons, 

o Up ast § sesattneed” adedsbseces 350 
Cc bimneys. Chimney Design and Theory. A 
or Engineers and Architects  Contain- 
ing all data relative to Chimney Designing. 
tiustrated with numerous designs and full 
By engravings of many famous chimneys. 
y Wm. W. Christie. Svo, cloth. 164 pages. 

iG naddctcnwenieanstecticn 300 





Details of Building Constrection. By 
Clarence A. Martin. Quarto, oe 33 plates 
with descriptive text. Boston, . 

Drawing. A Practical Course . Mechanical 
Drawing. By Wm. Fox and Chas. W. Thomas. 


2060 


With numerous illustrations. I2mo, cloth. 

% pages. N. Y., 1899.. 125 
Electrical Eagincering. ‘For Electric Light 

Artisans and Studeuts, embracing those 

branches prescribed in the Syllabus issued by 

the City and Guilds Technical Institute. By 

W. Shingo and A. Brooke. With 359 illustra- 


tions. evised and enlarged edition. 750 
pages on : 


London and N. . 350 
Electric Wiring, Fittings Switches and 
Lamps. A practical bouk for Electric Light 
Engineers, Wiring and Fitting Contractors, 
Consulting neers, Asgnitects, Builders, 
Wiremen and Students. By V . Maycock. 
With 360 illustrations, mB, index and 
ruled pages for notes. 12mo, cloth. es 
|) Se eee 175 
‘ine Room Practice. A Handbook for 
foung Marine Engineers; treati of the 
management of the main and aux rotides. 
ee on board ship. By Jobn G. Liv 
2mo, cloth. 292 pages. London, 1899.......... 250 


Buqiue | Running. Key to Engines and Engine 
tunning. A practical treatise upon the 
managemect of steam engines and boilers, 
for the use of tnose who desire to pass an 
examination to take charge of an engine or 
boiler. With numerous illastrations and in- 
structions upon engineers’ calculations, and 
other valuable information necessary for 
Engineers and Firemen. By Josbua Rose. 
mo, cloth. 410 pages. N. Y., 1809 ye He 
Goldsmith. The Art of the Goldsmith and 
eweler. A Treatise on the Man! pulation of 
Gold in the various processes of Goldsmitb’s 
work, and the manufacture of Personal Orna- 
ments, etc. For the use of Stadents and 
Practical Men. By Thomas R. Wigley, assisted 
by Jobn H. Stansbie. With numerous il/ustra- 
tions. 8vo, cloth. 248 pages. London, 1599.. 
Hlome Arts. The Cretopedia of Home Arts. 
With nearly 600 illustrations and designs. 
Edited and gamemee by Montague Ma 


tke. 
Large Svo. Busteates. London 
aad’ Philadelphia 10. 3 00 


sueieaion. The Boy’s Book of. Juventions. 
Stories of the Wonders of Modern Science. By 
Ray Stannard Baker, I2mo, cloth. 344 pages. 
Profusely illustrated. N. Y., 1800 
Liquid Air and the fAqnefacsion of Gases. 
lrheory, History, Biograph i Practical Appli- 
cations, Manufacture. By 'T’. O'Conor Sloane. 
illustrated. 22mo,cloth. 65 pages. N.Y., 1899 2 50 
Locomotive "Bro. Date. By Chas. McShane. 
Illustrated. cloth. = pages. COteage. 
Sth seksdsws 250 
Mechanical ‘En jncering, A Textbook of 
Mechanical Engineering. By Wilfrid J. Line- 
ham. Part I orkshop Practice. Part II. 
Theory and Examples. ird edition, revised 
and en 0, cloth. 87 pages. 879 illus- 
trations. 18 large tolding-plates. 189. 
Mechanical Mevements. Powers, Devices 
and Appliances Used in Constructive and 
Operative Machinery and the Mechanical 
Arts, for the use of Inventors, Mechanics, 
Engineers, Draughtsmen and all ‘others inter- 
outee in any way in Mechanics. By Gardner 
. Hiscox Illustrated by 1649 engravings, 
Sem Ah ag for this book. 402 pages. 8vo, 
cloth. editetdtpéia” peaidiniites alee 300 
Mechanics Applied te Engineering. B 
Goodman. 12m, clots 05 pag — 4 tb 
iiestetions BOM, Bo. hos csicnsevecese 
Photography. Modern Pho phy in Theor 
Sea ean tients rhe aa 
Llastratad.” Chieges, nape: oth. 296 pages 
Photography. Its History, Processes, A 
ratus and Mat aterials, comprising working de- 
y wy = the more important methods. By 
ers. Second edition shaped 
cloth. Illustrated. London, 188. any 
Puzzles. Ay with Puzzles. Includi 
OR Soete Outfit for luding Book 


250 


3 00 


5 00 


200 


100 


Rubber. Crate Rubber and ! Compoundin : In 
omen ents. Textbook Rubber ue 
‘acture. nit tes AD c. RY 8vo, cloth. 300 

Sani E : 

tary En ad ER A Practical Treati 
on ko Col ae aly Final | Dis. 
posal age, an “ 
ae of Works of Drat e e and Sew wewernre 
fA cloth. With 


5a aetapions a, a »* ‘to soldi t 


MUNN & CO. Publishers, 


Office of Scienti‘ic American, 
361 Broadway, New York, 














Typesetting machine, A. Dow 
Typewriter, book. J. H. Myers. 
Typewriting machine, M. x Carmona .... AM, 688 ,UN2 
Typewriting machine, N. R. Marshman..........-. 688,151 
Typewriting machine, H. MoDougall..........-- ‘ 638,027 
Jdder protector, W. pe ee 37,780 
owe larunner, SK. Smith. — .............0+6++ 38,014 
Jndershirt, suspensory, M. J Nerney.. planned sem 637,817 
Valve, P. H. Reardon. ...... 2... 66.0. nee e cece eeeee 638,142 
Valve for engine cylinders, relief, A. Klay.. 637 
Vaive, inflating, J. 8. Hemenway.............---+- 687,7 ys 
Valve, roller pengrcenns. d. Stabe.. mabnem 75 | Bae 
Vault cover, B. Willard. .........-...+++> i 37,841 
Vehicle brake, C. ‘i Khbetas............. ‘ 657.771 
Vehicle motor, B. L. Peck ..... Webs (38,029 
Vehicle, wheeled, H. Neviil es 


Velocipede crank —g is ‘G. Latta. 


Ventilator, J. A. Ga ; 4 637 S68 
Vise, millwright, J. ¥. "Vaiiiere 687,978 
Visible and audiple signal, combined. SS 

Dixon. G37 2 
Voltmeters, protecting static, E. 'M. Hewlett..... 637,785 
Voting machine, H. 1. Cooper (reissue)........ 11.792 
Wall. wooden, P. F. esting. . es | 
Washing machine. W. G. Gibbins 638,180 


Washing machine reversing mec banism, Reams , 


& Smithb.. 7.805 
Water closet vaive device, P. J. Madden. 187 967 
Water heater, D. Heft... ....... 2.6... -.ccncnenweeeees 1557 848 
Water heater, |. EB. leis. — 68.144 
Water heater burner, 1. KE. Rets,.............---+++ (88,143 
Water heater heating element, B. Becker... - oa 
Water wheel, current, T. J. Ingels........... 638,123 
Weighing apparatus, automatic, M, E. Revert, 

37 806, Se 
Weighing machine, automatic, BE. Hanak . 687,989 
Weighing machine, coin-actuated, E. B. Fenby or. 12s 
w ell tube lifting apparatus, A. Bergerson. ..... 638,001 


Vheel, See Wate ; wheel. 
w heelbarrow, W. Freed , 
Window lock. male. Witty ‘& Reeves penene 
Window screen. A. Graham. toes 
Wire stretcher, B. C. Hancock. 

Wrench, M. 0. Curter ‘ 
Yoke, neck, W. H. Bayley........ 





DESIGNS 


Atomizer, W. C. Downey 

Bell gong. E. D. Rockwell 

Clamp band, T. W. G. Cook 

Cluteh member, A. F. Sternberg. 

Color exhibiting card, J. BE. Patcon, Jr. 

Electromotor casing, J. Post. 

Escutcheon, A. lL. Reed 

Kyegiass guard, M. W. Kaafmann 

Fans, air deflector for electric, E. W. Brown, 
51,898, 31,900 





Filter press plate, Hinken & Turney 
Fork, loosening, F. M. Swartz . 
Game board, M. Lecloux 

Game board, A. BE. Libby. 

Garment supporter loop. G. E. Adama. 
Glass receptacie, C. W. Klein 

Grate hook shell, B. W. Burdick 

Hat, N. F. Conway 

Knitting mac bine cam, W. Shaffer 
Lamp body, ; dgeland.. 

Nipple, nursing. . Meinecke 
Oven, H. Adler ‘ 
Pillow top, R. Astorita.. 

Plate lifting bar shell, B. W. Burdick 
Plate, oyster, F. E. Burle 

Shade bracket, window, J. B. Gill 

Shoe, N. C. Buhr........... . 
Skirt and shoe brotestee. G. 8. Hensel. eee 
Supporting leg. w. Peet. ade 
Tile, sewer, Lb. & J. D. George. 

Tool bag, M. M. Deem.......... 

Tug fastener, V. M. Dixon.............. 





TRADE MARKS. 


Ale, 8. 8. Pierce Company............ re 
Boots and shoes, Puritan Shoe Company . Bar 
Clothing, certain named, Mayfield Woo! en Milis.. 33.799 
Coffee, B. Biauveilt Company...... 338i 
Earthenware, china, porcelain, and parian, dl 
Schelley... 33.808 
Golfsupply goods, certain, C rawford, McGre: gor & 
Canby Company....... ‘ 33,827 
Groceries, certain named, W. E. Sibley. 33.815 
Hair and sealp, preparations for the, J. . Ayer 
Company..... . 33,820 
Leather, chemical preparation for the preserva: 
tion of, Semeline-Compagnie, Geseiisc oa mit 
Beschrankter Haftung............ --. 33,818 
Liqueur made ae cherries, L. Fremy, Fiis........ 35.810 
Liquors, malt, . McDonald Bottling C om pany 812 
Medicinal puopeansion for certain named diseases, 
So ears 33,823 
Medicine for certain named diseases, Yobn Chem:- 
cal Company of Baltimore City. 33.822 
Medicine for certain named diseases, proprietary, 
Micajah & Company................ oo. SBM 
Paper, certain named H. Lindenmeyr & Sons..... 33.805 
Paper, certain sizing material used in manufactur- 
ing, Hovey & Crumb...........-.....c0s0-000s 33.819 
Papers, certain named. Dill & Collins............... 3.904 
Pills, tonic. Dad Chemical Company... . 36.826 
Plumbing fixtures, certain named, Kenney Com- 
eapsinptncedabestdbmsats se0ssdungs 33,829 


pany 
Precious stones and semiprecious stones, C.F. 
ood & Company.. ons 
Provisions, certain named, C. M. Aikman 
Remedies, catarrh, E. Taeschner...... 
Remedies in powdered form for certain named 
diseases, Vitapura Company.. 33,825 
Rubber footwear, certain named, Monarch Iub- 
ber Company x 
Sanitary supplies, certain named, C. M. Hobby.... 
Shoes, Churchill & Ald 4 
Soap containing petsvloun. M. Jenkins 
Spectacies and s ~~ le-temples, 8. G. Marshutz. 38,806 
3. 











Underwear, N. se - 

Valves, Castree &: Shaw c ompany vs . : 

Wagons, Moline Plow Company................... 

Whisky, Simms & Walker owe 

Wine, spirits, liqueurs, and oliv e oi, A. & J. 
Dubos Freres et Cie 

Woolens and woolen dress goods, F. Almy & Co. 3 738 


LABELS. 


“ Egyptian Water Nymphs,” for cigarettes, G. 
Grossas & Compauy................... 2% 
“Natural Karly June Peas,” for canned goods, 
United States Printing Company....... .o 
* Natural Golden Wax ps,” for canned goods, 
United States Printing Company............... . 7.220 
“ Natural Lima Beans,” for cann 


States Printing Company.............. ......... 7,221 

- Natural Stringless Beans,” for canned goods, 
United States Printing Company » aecaimieein noes 7.23 

“ Natural Succotash,” — canned goods, United 
States Printing Com puneersag en eEteRENeNswes 219 


ny 
“ Natural Wax Beans,” for canned goods, U nited 
States Printing Company pea Staepepens Gon 
“Old Reliable Rye Whisky,” for whisky, United 


Wine and Trading Company phenteesan, hnbwsetasys 7,21 
" st ee ” for cigars, Resesionn Lithographic 
Dh b00e 00005n0ted seedbdeiitnhttsbesseuspees tes 7,211 
ae Pearl Wedding Rye Whisky,” for whisky, P 
United Wine and ating Com Youss.-sceeeee 7,218 
“Perfection Brand Plum Pudding. * for plum 
pudding, E. G. ane dele vetenwhtoasens 7.217 


ad ** Roachine, ” for insect powder, W. W. Gardner. ... 7.216 
* Young’s Witch Hazel and y AO Cream,” fora 
toilet preparation, J. F. Young.. . 7.20 


PRINTS. 


“ Tosota,” for flour, Derby Mill and Elevator Com. 
PPEshetkbechtshise Seckaesendds rhoccscdtesescoecetes 184 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1963, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Speciai rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtamed by the in- 
ventors for any of the inventions named im the fore- 
Frio list, provided they are simple. at a cost of $40 each. 

f complicated the cost will be a little more. For full 
nstructions address Munn & Co., 31 Broadway, New 
Pore Other foreign patente may also be obtained. 


Scientific American. 






in the market. Nothing to 
work as represented. Aw 
and Hagerstown, Md., 1809. 


THE UNIVERSAL HATCHER AND BROODER. 


A scientific and practical batcher. ay self-regulating hot water machine 
out o er. 

is and First Premium at New York State Fair, 1808, 
‘Send Sia Cents for lllustrated Descript 


THE E. W. ANDREWS INCUBATOR ©O, Lock Box ll, ELMIRA, N.Y. 










It is complete aud guaranteed Lo 
ive Catalog to 





FOR SALE Two Steam Engines built by The 
Watts Campbell Co., of Newark, N.J. , 
Each engine consists of 2 hori ponte) condensing Corliss 
Engines coupled to one shaft, with a vertical air pump 
driven from crank pin. The smaller engine has two 
28 in. cylinders, #) in stroke. Belt wheel is 2 ft. dia by 
91 in. face. Gruss weight of engine is about 22,000 Ibs. 
The larger engine has two 32 in. cylinders, @ in. stroke. 
Belt wheel is 2% ft. diameter by \l4 in. face. Gross 
weight is about 27,000 Ibs. These engines are to be 
taken out to make room for others or greater power 
og ih, = be seen in operation now, and will probsbly 
for delvery about February 1900. Apply to to 

Thee e Clark Thread Co., P.O. Box Mt, Newark 


FOR SALE-—One ® borse power horizontal, tubular 
boiler with pumps, inspirator, heaters, etc., and one 
Armington & Simms 50 nereo P our engine, all in first 
class condition. Addr., Box 773, New York 


2)__<& Acetylene Burners. 


A new burner for STEREOPTICONS. 
Highest ©. Pb. possible. 


State Line Talc Co., Chattanooga, Tenn. 


First Cost Only Cost. | 


No Laundry Bills 
if you wear the 


WINDSOR 
Collars and Cuffs. 


A little Sapolic or Soap 
will clean them without in- 
juring the goods. Free iilus- 
trated catalogue to any ad- 
dress. Trade Mark 
The ““WINDSOR”’ Goods 
Water Proof 
Collars, Cuffs Shirt Fronts 
and Neckties. te We want agents everywhere. 
THE WINDSOR COLLAR & CUFF CO., Windsor, Conn. 













50 YEARS’ 
EXPERIENCE 


Trave Marks 
DESIGNS 
CopyRicHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,2¢1 8roacway, New York 


Branch Office, #25 F St.. Washington. D. C. 


| Autemobile Burner for sale. Gasoline 4h. p. 16" di- 

ameter, self ft regulating. $7 cash.Wilson Bros., Heston, Pa 
Territory on good patent right wanted, to sell on com 
mission, Give particulars. L. G. Dutton, Mankaio 


Minn. 
ELECTRICAL SUPPLIES lz Special prices 


tamp for cs for cata. B Binford, #4 Washington Boul., Chicago 


TURBINES Ssas-terPar'# 23, 





ATA Sue FREE 
INION MODEL WORKS 


LARK CHICAGO 





and Bottlers’ Machinery. EV ren 


ICE MACHINES, Corliss Eagingn, Brewe 
MFG 0. 899 Clinton Street, Milwaukee, Wis 


‘MODELS & EXPERIMENTAL WORK. 
Inventions develuped. Special Machinery. 
E. V. Baillard, 106 Liberty St., New York. 


D'AMOUR & LITTLEDALE MACHINE CO 
130 WORTH ST.. NEW YORK 


Machinery, Tools, Patterns, Models. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma« 
chinery. E. Konigsiow & Bro., 181 veneca St. ,Creveland,O. 


M ACG : CA L apparatus, 8c jentific novelties, 

etc. Illustrated catalogue of 
parlor tricks free. Complete c atalogue with 600 ongrey- 
ngs, 2c. Martinka & Co., Mfrs., 6 Sixth Ave 





i) 
1) WEELS. MODELS & EXPERIMENTAL WORK. SMALL Machinery 
| Woreuits eete. W TORK STEN WORKS 100 NASSAU 8° Nr. 


/FOR STEREOPTIGONS AND SLIDES 


Moving Picture Machines and Films, write Williams, 
| Brown & Earle, #0 Chestnut St., Philadeiphia, Pa 





D.L..HOLDEN 


1336 BEACH St. Peitapecenia Pa 


REcEALED ICE MACHINES 





A party to manufacture and sell 
| asimple and useful attachment 
| to Sewing Machines. Address, 


P. O. Box 3, Baltimore, Md. 


To represent manufac- 
‘SITUATION WANTED turer, firm or patent at 
| Patis Exposition. Commission or salary. Speak five 


languages. References. Bond. Corres »ndence solic- 
ited. Sadr. L. Schindler, 3 W. Huron St., Chicago, 11! 


Calcium Carbide 


FOR EXPORT. 
E. A. NERESHE MER, 
35 Nassau St., New York City. 














Prices $160 and up. Send tor Catalogue, 


_ VAPOR LADNGHES 


Stock Sizes 14 to 22 foot. 
Safe. Reliable and fully guaranteed. 


PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis 





It would be appalling to know 
in round numbers how many 
milhons of young chicks die 
from different causes known 
to so few of the hundreds of 
thousands of poultry raisers. 


TO ASSURE SUCCESS 


and learn how to prevent the big losses so common in 
poultry raising it is only necessary to own a copy of 


Practical Poultry Cuiture 


which will start you right and keep you right. Telle ev- 
erything the beginner should know, and aids the expe- 
rienced in s hundred ways. It consists of 150 pages of 
up-to-date poultry lore from the pens of practi- 
a and experienced hands. Endorsed by a!! leading pou!- 
try authorities and editors of pouty publications. Don't 
be satisfied until you get it. will both make and save 
a money. Price 35 gents by mail postpaid, or 50 cents 
includia g @ year’s subscription to the 


AGRICULTURAL EPITOMIST 
a month! ene ng of sterling value and indispensable 
to the _ , Seemes, Gardener, Live Stock and 
Poultry ubscription price, 50 cents 
Address EPITOMIST PUB. CO.. Indianapolis, Ind. 
GRINDING MILL FOR ALL PURPOSES. 
YP al MP. 


Eecentric Mill. Address J, MP. 
son, 28 Redney Street, Broo dy na y. ° 











You CAN MAKE $100. AWEEK ! 


OWN YOu RI 3) OMPLETE al 


c Tf 
GREA rA 


S.LUBIN. LAR 





ADELPHIA 


“17 JEWELED 


~~ adjusted, patent regulator, stem wind and 
stem set, genuine 














aes or Gents size 
Oy ARRANTED 20 YEARS. 14K 
Gold plate hunting case, elegantly 
engraved. Fit for a king. No better 
watch made. Must be seen to be “P 
preciated. Special Offer for next 
days, send your full name and ad- 
and we will send this watch 
c with privilege to examine, If 
found satisfactory pay agent@5, 85 
and express charges. A guarantee 
and beautiful chain and charm sent 
free with every watch. Write ai 
once as this may not appear again. 


NATL mar RTING CO, 
B 341, Chicago, in 


p 


Pr the PRAI 
gutatanteed toopersts 
bend fo for catalogue. 








PALMER Stationary 
and Marine Gasoline En- 
ines and Launches, Motor 
jfagon Engines, Pump- 
ing Engines. 
®? Send for catalog 
MIANUS, CONN. 





“PALMER BROs., 


Wanted 


Address of a manufacturer of a prac 
tical machine for making empty gela- 
Send communications 
and drawings to F. C. 8622, 
Rudolf Mosse, Berlin, 8. W., 


tin capsules 
eare of 


Germapny 


EVERY BOY HIS OWN TOY /[IAKER. 
Telis how to make a)! kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills. Microscopes, Electric 
Telegraphs, Telephones. Magic Lan 
terns, Holian Harps, Boats from a 
rowboat to a schooner; also Kites, 
Balloons, Masks, Wagons, Toy 
Houses w and Arrow, Pop Guns, 
Slings, Raita, Fish'ng Tackle, Rabbit 
and Bird Traps, and many others. 
All is made so plain that a boy can 
easily make them. 2) pentose illus. 
by mail, We., 3 for 2c. 


CAS GASOLINE TE 


5 MOTORS 


BA > WATER M NEWARK NJ. U.S A 





This g:eat book 
- DePuy, Pub., Syracuse, N. 











absolutely sure; we 

furnish the y: and teach you free; you work ia 

the locality where you live. Send us your address and we will 

explain the business fully; remember we guarantee a clear pro 
fit of grt for every day's work, absolutely sure, write at once 

ROYAL MANUFACTURING C0.. Bex 42. DETROIT, MICK. 


youraddress 
pn vec you 
how to make $3 aday 
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ee LSUDrPnPs 


NSPECTIONS}; 


INSU RANCE 
AGAINST LOSS | 














INDISPENSABLE 


Every man who gives care to bis apparel, irrespective of the size 
of bis wardrobe, will find the 

“ PRACTICAL” TROUSERS HANGER AND PRESS @ 

an absolutely indispensable device. [t saves time, patience and 

clothing, doubles the capacity of the clothes-press and renders 


5 arment separately get-at-able. 
“ Gone i fo w our free book (100 pages). It tells what over 3,000 
well-known men think of our device, which, since it was introduced 


seven years ago bas universally satisfied the most exacting. 


GUARANTEE OFFER !—You may return the goods any time 
within 60 days at our expense if you are not completely sat- 
isfied, and we will immediately refund the full purchase price 














Our $5 set consists of six trousers hangers and three closet roda ; it is 
sent, pre paid, on receipt of a ctie teen pd meets the shang 
requirements. Single bangers, 75c. Single rods, 25c. For $1 will send one trousers ban, 
erand one rod, prepaid, and afterw: ard, when wanted, the balance of the $5set for 


PRACTICAL NOVELTY CO., 430 Wainut St., PHILADELPHIA, PA 











A ily hein 


omer roar! I t re BRAKE 


a ride 


bane 1s 





Price $1,000. Noa 


will of the driver 
arbon system 


durable, and can be regulated at the 
who ne not be experienced. Hydro- 
Costs lese than 4 ent a le tr Wri 


THE WINTON MOTOR CAR RIAGE CO 


Kodaks 


with 


Cleveland, Ohio 


do away cumber- 


some plate-holders, 


heavy, fragile glass plates, 


dark- 


and _ bothersome 


slides. 


Sust turn 


All Kodaks use our light-proof 
(which weigh but ounces, where 
pounds) and can be loaded in daylight. 
styles use either plates or Olms. 


Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 


Catalogues /ree at the 
aeaiers vr by mati. 


a Key— 


film cartridges 
plates weigh 
Seven 


Rochester, N. Y. 


MACHINES FOR ROLLINC 
SCREW 
THREADS. 


inv size up t I’ diameter, 3 
long Four sizes of machines 
I” Send for Circulars 


BLAKE & JOHNSON, 


aoe P.O. Box 7, Waterbury, Conn 


EW ENGLAND | 
W ATCHES. 


are fer sale by 
ALL JEWELERS, 


and comprise 
all sizes and styles 
frem the low priced nickel 
te the dainty jeweled and coameled 
designs for ladies’ wear. 
Every watch i« tested thereughly 
before leaving the factery, and 














every watch is guaranieed for 
quatity and faithfulness of its 
periormance as a timekeeper. 
THE NEW ENGLAND WATCH CO., 
WATERBURY, 
Send fer catalogue. 


CONN. 






Warm 
Extremities, 
Warm all over. 


Warm, Strong, Durable, Handsome, are our $3 Large 
Gauntiet Black Fur a ves, by mail prepaid. The same 
remarks wil! ap ply tovur Doller-quarter genuine Mocha 
Kid gioves in all colors for women, and «ar Dollar-half, 
Ae comple and Iwo-dollar anlined and siik-lined 
M and Reindeer gioves for men 
r  enlar; f illustrated bouklet “Giove Pointers” 
may be had free by mentioning thie paper. It wil! give 
you @ lot of information about dress, driving and work 
aicoves and mittens. 
Biack Fur Cs 


in Galloway and Frisian pate and Robes | 


we are headquorters. Get our “ Moth-f tf” booklet 
Aiso coon, dug, wowbat, Fasrian caif coate. 
in Custom Tanning of ali kinds of hides and skins; 


Rug and Robe work; Taxidermy and Head Mounting 
we are at bome; Get our custom tan ” Folder 


The Crosby Frisian Fur Co.,1 16 Mii! St., Rochester, N.Y. 





is strong, sate and 


We Sor Cataingue, 





7kV LLEL CHBESLYEG, 


eaten THE 
C MORROW PSALM Ciao 
CHARTER Gasoline Engine 


ale] 
ANY PLACE 
Sey BY ANYONE 

FOR ANY PURPOSE 


Stationaries, Portables, 
Engines and Pumps. 





YOU. RI IDE 50 MILES 
BUT PEDAL ONLY 35 


OVER 25,000 IN USE. 





Carriage EASILY PUT ON. HAS PROVED PERFECT g@™ State your Power Needs. 
ft ts a splendid AND RELIABLE. FULLY GUARANTEED CHARTER GAS ENGINE CO., Box 148, ” STERLING, ILL. 
af yn Coasting becomes so safe and easy you do it ELECTRIC BANQUET LAMP 


chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycle 

Our Acetylene Bicycle Lanip is superior in 
ion to any made 


every 





with beautiful silk shade ig the iat 
est novelty for the home. Can be 

carried around the house. No acids 
to spill, Power comes from_ Dry 
Batteries. A Christmas Pre- 
sent that Sua be appreciated. 
Price $3.50, silk shade, 50 cts. extra. 


construct We make other styles. 





lust ratec let giving detailed info ation 
Illustrated pamph giving detaile niormatic nat af General ‘Bectri r3 Toy 


and Lamp, sent on application. J. Ss & NC 


JO ), 
ELMIRA BICGYGLE co | sa A Al st... New 
. 

HOW TO MAKE AN ELECTRICAL 
| Box X, ELIMURA, N. Y. Furnace for Amateur's Use.—The utilization of 110 volt 
electric circuits for small furnace work. By Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mode by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 118%. Price 10 cents. 
For sale by MUNN & Co., 1 Broadway, New York City, 
or by any bookseller or newsdealer. 


regarding Brak? 
o* 
ork. 











Al) varieties at lowest prices. Best Kaflroad 
Track and Wagon or Stock Scales made, 
Also 1000 ecofal articies, including Safes 
Sewing Machines, Bicycles, Touls, ete. Save 
CHICAGO SCALE Co., Chicago. U1. | 


Money. Lists Free 


A GUN WITH INTERCHANGEABLE PARTS 


Which fires 1.000 shot 
bos — 4 without reloading. 


Champion Model—has a new feature in Air Guns 

All its parts are interchangeable at a cost of a few cents. It is 

simple in its working, strong in make, accurate in effect, and 

durable in use. Added to which, it is extremely low priced. Order for 
| Holidays. Each gun in neat box with directions. Prices Enameled Frame, 
| 














Nickel Barrel, $2.00; Full Nickel, $2.75. Boxed and sent by express. 
WM. G. SMITH & CO., Proprietors and Manufacturers. 1421 N 21st Street, Philadelphia, Pa. 





HIGH GRADE 


for manufacturers of Hardware, Bicycles, Brass, Stoves, 
Silverware, Jewelers and Plating Trades and others, 


BRAM Wine BROS. CO., 92 Oneida 8t., Utica, W.. 

ELECTRICAL soveries| Che Edison Concert 

SP locninstinen, Renters, Baste, Phonograph 
Teun tatenwn, ete. Mr. Eaigon has 


Safe, Practical, 
Durable. 


SEWED BUFF 
44n@ Nido 















This 


From $3.50 Up. | It perfectly is the 
| Feproduces Instru- 
Most amusing and instruc- | the human 
tive articies ever invented. vein. Just ment. 
AS OUD, 
Large pumbers sold all over 
just as = 
the work clear, just meee ot he 
rae for Catalogue B. as sweet. 25 


It duplicates instrumental music with pure-toned | 
brilliance and satisfying intensity. Used with Edison 
Concert Records, its reproduction is free from all me- 
chanical noises. Only the music or the voice is beard 
It is strong and vibrant enough to fill the largest audi- 
torium. It is smooth and broad enough for the parlor. 
The highest type of talking machine ever before pro- | 
duced bears no comparison with the Edison Concert | 
Phonograph. The price is 8100. 
Six otber styles of P ponographs, including the Edie | 
son Gem, price $7.50 


mel | The Edison Phonograph Company, 


Race Street & Arcade, Cincinnati, 0., U. S.A 


| Curticte & Finch Co , Sixth St., Cincinnati, 0. 


Where’ s That Tool? 


No need to ask if your tools are all 
laid out in order on one of our famous 


PORTABLE TOOL RACKS. 


They are on castors, bave two to ten 
trays, and can be easily pushed where 
wantec ’ M not only hold tools, but 
rough or finished work too. They have 
ample space and are indispensable in 
the up-to-date machine shop. [2 Booklet Free. 

New Britain Machine Co., New Britain, Cor Conn., U.S Ss. » A. 















000000 


WOODWORKING MACHINERY. $ THICKNESS GAUGE, | 
@2 ves 


| For Planing Mills, Carpenters, varying in thickness b 
| Builde rs, Furniture, Chair. Vebicle, oo thousandtis, frou 004 to 025, 
Wheel and Spoke Makers, etc. ° Thickness marked on each leat. 

EP” Correspondence Solicited. $ singly or in combi- 

| Iustrated 


rs 
a 
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12-paze Catalogue free 12. 
to manufacturers and foremen ce 
THE ECA rH Ei. bir eRe 
hey ‘Athol 


327 to 347 West Front Street, 
Cincinnati, Onio. 


VEEDER RATCHET COUNTER... 


PRICE $i. 














This counter is of the same size as our regular 


 Teometer for bi 
= »sely reserobles. The differential gearing ih proies, whieh it 


in the cyclometers is rep 
by an internal ratchet mechanism, and on the outer end of the main shaft, in 
place of the «tar wheel, is clam a smal! vperating lever, the arrangement being 
such that each complete oscilla tion of the lever moves the right hand index ring 
ene figure. The transmitting mochontom between each index ring is such that 
the rings are mechanically locked and cannot get out of position by jarring. nor 
can the record be tampered with except by taking the machine apart. The 
counter will register up to 99,999, when the next stroke will set all the figures to 
zero ready for repeating, but they cannot be set to zero from any intermediate 
p. int. ey are durable and strong and can be run at a high speed by skip- 
pt They will be found especially useful 1 for use on mom Pp s and 
caomete machinery generally to register number of oh eces or quan pan od of mate- 





Ar —«, 
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LATHES foot Power, High Grade 





FIRE 
PURE 
REPLETE WITH A 





TRADE MARK 


ae 
Pecamo 
ALUMINUM PAINT. 


Latest a nention of Aluminum. Looks | me Frosted 
Silver. ashable, Untarnishable, Wa'er, Oj) and 
Weatherproof. Durable, een woke ie cn * Bieycies, 
Yachts, iators, Pipes, a Machinery, Dy- 


namos, Motors. Apparatus, Arc Lam Sock 
| ets, Cars, Stations, Genera! Decoration, ete, Sample 
| bottle, by mail, for 25 cents. 


THE AMERICAN PEGAMOID CO., 339 B'way, New York. 























i Send for Catalogue and Price- | 





SMITH & WESSON 
REVOLVER 
with all ae mate es 
Officer GEORGE HUTCHINSON wins the 
Gold Medal awarded by Chicago Police 
shin, with his SMITH de WESSON, 
ee models upon application. 








: ’ 
14 STOCKBRIDGE ST., SPRINGFIELD, MASS. 





ie ae a > 
Reisch’s Foot Power 
EMERY WHEEL 
KNIFE SHARPENER and TOOL GRINDER 
2, a voesuatene or 3,500 fget per apeete. 
andy sacking Tor Pearce Dorey 


Shor 
ete. Height of machine, 3 al size ot 
emery wheel, 6x1 in 


Machine sent on approval to respon- 
sible parties. 
G2 Send for Circular and Prices. 


BUFFALO EMERY WHEEL CO., 




















No. 10 Lock St., Buffalo, N. .Y. 





Phonograph. The Fraction of a Hair's Breadth 


implies the most min 

ee CLD it spstes pon a 
to that wond tool 
sbown in cathe ae anch 
Precision th 


on . 

ches | . fine’ mh 
re milled and serape finish, 
&inch swing, 22 inch Setween 





at 


centers. Plain turni and endless other rations 
may be performed with this tool. Every built to 
last and guaranteed. anufact ured by 


| FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 


Costs about 12 cents a year to 
maintain The Matchless 


Electric Cigar Lighter 


Invaluable for hotels, private 
dwellings, factories, etc., etc. 
not on sale by your dealer write 
us for catalogue and price list. 


STANLEY & PATTERSON, 
Gen’! Elec. Equipment Supplies, 
%)-32 Frankfort 8t.. New York. 


Economy Drilling Compound 


Superior to Oi! or —_ tel 


Keeps Tvols Cool and 

Smooth Work and Fine Pinta b een ond 
Does Not Rust or Gum. Adopted by U.8. 
—pveenment, Railroads, and Lead ‘Man. 
ufacturers. Barrels, 7c.'a ib. Half- 1s, 
8c. alb. Freight prepaid, Sent on approval. 


THE WHITE & BAGLEY COMPANY, 

@ WORCESTER, MASS., U. S. A. 
IGNITION OF GAS or GASOLINE 
ENGINES 


solved and she use of our 


















for ius. cat. 
alogue. Bhi gaz” tecraicaL 
MFG. CO., when 4 N. Y., U.S. A. 














can also be ada for 
or any purpose requ hag. bd de ae ban 


ng a small, light, accurate instrument. 
rot oO. a 





| THE VEEDER MFG. 


Makers of Counting Machi lometers for Bicycles, and fine Castings. HARTFORD, CONN., U.S. A. 
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EN EU SOHNSON Ne COS INK, “ Tenth and ae 
Sta., Phi iladelpbia, and {7 hose st stopp. 





(a 


